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1.0 Introduction

This document reports the findings of the United States (U.S.) test team's
participation in the Helicopter Noise Measurement Repeatability Program
(HNMRP), which is being conducted under the direction of the International
Civil Aviation Organization's (ICAO) Committee on Aviation Environmental
Protection's (CAEP) Working Group II (WG II) in support of their interest
in environmental standards development. The HNMRP is an international
effort involving the active participation of Australia, Canada, the
Federal Republic of Germany, France, Italy, Japan, the United Kingdom,
and the United States. The Federal Aviation Administration (FAA), as the
U.S. test team, conducted the FNMRP noise measurement flight test program
in concert with a separate measurement team from Canada. The jointly
conducted U.S./Canadian flight test was held in August of 1984 at Dulles
International Airport near Washington, D.C.

The principal objective of the international HNMRP is to refine procedures
and resolve technical issues associated with helicopter noise
certification testing requirements. Such refinement will facilitate the
certification testing of countries working separately. Participating ICAO
CAEP WG II nations set out to achieve this goal by conducting the noise
measurement flight test programs on the same model helicopter, the Bell
206L-1 (or the acoustically equivalent Bell 206L-3), and by using the same
procedures.

The results reported in this document will be combined with the findings
of other participating nations for an overall HNMRP eval,,ation. Results
from this multi-nation evaluation will be presented to CAEP which will
consider the results as they formulate noise standard revisions to be
submitted to the ICAO Governing Council.

This report contains helicopter noise information for level flyovers at
various speeds and altitudes and ICAO takeoff and approach procedures.
Additionally, data are shown for a noise abatement approach operation
involving dynamic changes in torque, rate of descent, and airspeed. This
report also provides information for hover-in-ground effect, flight idle,
and ground Idle static operations.

This report is organized as follows: Sections 1 through 4 document the
test program and the systems utilized; Sections 5 through 7 describe the
data reduction process; Section 8 contains analyses and discussion of the
noise data; and data tables appear in Appendices A through 0.

..
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3.2.3 Approach Test Series C

The approach reference procedure, as stated in ICAO Annex 16, Chapter 8,
Section 8.6, are as follows:

a) the helicopter shall be stabilized and following a 6 degree approach
path;

b) the approach shall be made at a stabilized airspeed equal to the best
rate of climb speed Vy, or the lowest approved speed for the approach,
whichever is the greater, with power stabilized during the approach
and over the flight path reference point, and continued to a normal
touchdown;

c) the approach shall be made with the rotor speed stabilized at the
maximum rpm for certificated approach;

d) the constant approach configuration used in airworthiness
certification tests, with the landing gear extended, shall be
maintained throughout the approach reference procedure; and

e) the mass of the helicopter at touchdown shall be the maximum landing

mass at which noise certification is requested.

An airspeed of 57 knots was established as Vy for approach operations.

This approach operation is graphically depicted in Figure 10.

FIGURE 10

Reference Position Information:

" Altitude over centerline center - 120 meters (393.72 feet)

CPA centerline center - 149.81 aeter. (491.53 feet)

CPA sideline sites - 191.67 meters (628.87 feet)

I-

1120M Helicopter >K

-0 0 Approach
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3.2.2 Takeoff Test Series B

The takeoff reference flight procedure, as stated in ICAO Annex 16,
Chapter 8, Section 8.6, is as follows:

a) the helicopter shall be stabilized at the maximum takeoff power and at
the best rate of climb along a path starting from a point located 500
meters forward of the flight path reference point, at 20 meters (65
feet) above the ground;

b) the best rate of climb speed Vy, or the lowest approved speed for the
climb after takeoff, whichever is the greater, shall be maintained
throught the takeoff rej~erence procedure;

c) the steady climb shall be made with the rotor speed stabilized at the
mximum normal operating rpvl certificated for takeoff;

d) a constant takeoff configuration selected by the applicant shall be
maintained throughout the takeoff reference procedure except that the
landing gear may be retracted; and

e) the mass of the helicopter shall be the maximum takeoff mass at which
noise certification is requested.

The pilots were asked to anticipate the rotation marker and apply maximum
takeoff power early so that the helicopter would intercept a direct climb
path, projecting from the 500 meter rotation point, 20 meters above the
ground.

This takeoff operation is graphically depicted in Figure 9.

FIGURE 9

Takeoff Reference Profile:

IAS - Vy 57 knots

Rate of Climb - best Rate of Climb or 463.3 /an (1520 ft/am)

Climb anle - 15.26 degrees

Altitude over centerline center - 156.4 meters (513 feet)

CPA coterline center - 150.89 eters (495.04 feet)

CPA sideline sites* 212.75 meters (698.03 feet)

- Helicopter Takeoff

4.
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3.2.1 Flyover Test Series A

The overflight reference procedures, as stated in ICAO Annex 16,
Chapter 8, Section 8.6, are as follows:

a) the helicopter shall be stabilized in level flight overhead the
flightpath reference point at a height of 150 meters (490 ft);

b) a speed of 0.9 Vh or 0.9 Vne, whichever Is the lesser, shall be
maintained throughout the overflight reference procedure; (Note: Vh is
the maximum speed in level flight at power not exceeding maximum
continuous power. Vne is the never exceed speed.)

c) the overflight shall be made with the rotor speed stabilized at the
maximum normal operating rpm certificated for level flight;

d) the helicopter shall be in cruise configuration; and

e) the mass of the helicopter shall be the maximum takeoff mass at which
noise certification is requested.

The reference airspeed selected for the level flyover operation was 117
knots, which is 0.9 Vh.

This flyover operation is depicted graphically in Figure 8.

FIGURE 8

Reference Position Information:

Altitude over centerline center- 150 meters (492.12 feet)

CPA conterline center - 150 meters (492.12 feet)

CPA sideline sites - 212.12 meters (695.96 feet)

Helicopter Flyover

131-
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- Table 2

Test Series Schedule

US/CANADIAN TEST, HELICOPTER NOISE MEASUREMENT REPEATABILITY PROGRAM

SERIES SERIES
TEST TEST EVENT ** TARGET START STOP
SERIES DATE NO.s PILOT OCRN OPERATION IAS ALTITUDE TIME TIME
A 8-27 1- 8 1 1 LFO 0.9VVH 117 150m(492') 8:35A 8:55

G 8-27 9-16 1 1 LFO 0.9VH 177 300m(984') 9:12 9:31

H 8-27 17-21 1 1 LFO 1.0VH 130 150m(492') 9:35 9:51

I 8-27 22-26 1 1 LFO 0.8VH 104 150m(492') 9:53 10:06

3 8-27 27-31 1 1 LFO 0.7VH 91 150m(492') 10:58 11:13

B 8-27 33-52 1 1 ICAQ T/O, 57 START AT 11:29A 12:47P
VY 66' AGL

C -27 32-50 1 1 60 ICAO 57 START AT 11:26A 12:40P
APP. VY 700'AGL

D 8-27 N/A 1 1 STATIC FI N/A N/A 1:35P 2:10

E 8-27 N/A I I STATIC QI N/A N/A 1:30 2:05

F 8-27 N/A 1 1 STAT HIGE N/A SKIDS 5'AGL 2:10 2:25

AA 8-28 1-8 2 1 LFO 0.9VH 117 150m(492') 8:22A 8:37

BB 8-28 11-25 2 1 ICAO T/O, 57 START AT 8:47 11:11
VY 66' AGL

CC 8-28 9-24 2 1 60 ICAG 57 START AT 8:42 11:08
APP. VY 700 AGL

AZ 8-28 26-30 1 2 LFO 0.9 117 150m(492') 11:24 11:36
VH

BZ 8-28 32-40 1 2 ICAO T/O 57 START AT 11:49 12:19P
*" VY 66' AGL

1 CZ 8-28 31-39 1 2 60 ICAO 57 START AT 11:39 12:16
APP. VY 700' AGL

K 8-28 41-46 1 1 60 APP. 57 START AT 12:42 1:06
VY NO GUIDE 700' AGL

M 8-28 47-51 1 1 BELL 110 START AT 1:10 1:29
QUITE TO 1000 AGL
APP. 45

KK 8-28 52-57 2 1 60 APP. 57 START AT 2:12 2:37
VY NO GUIDE 700' AGL

MM 8-28 58-62 2 1 BELL 110 START AT 2:40 2:56
QUIET TO 1000' AGL
APP. 45

BY 8-29 1-17 2 2 ICAO T/O 57 START AT 8:24 12:07P
VY 66' AGL

CY 8-29 2-18 2 2 60 ICAO 57 START AT 8:16A 12:11P
APP., VY 700' AGL

DZ 8-29 1 2 STATIC FI N/A N/A 9:30 10:15

EZ 8-29 1 2 STATIC GI N/A N/A 9:30 10:10

FZ 8-29 1 2 STAT HIGE N/A SKIDS 5'AGL 10:30 10:45

AY 8-29 19-28 2 2 LFO 0.9VH 117 150m(490') 12:16P 12:58

** OCCURRENCE - First or second time pilot fleow operation.

12
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FIGURE 6 FIGURE 7

Crew with VAST system FAA personnel with a surveying theoeolite

3.0 Description of Test Series

The test series conducted during the U.S./Canadian HNMRP flight test fall
into two catagories. The first is the core test program operations,
consisting primarily of noise certification operations which each HNMRP
participant was asked to conduct. The second part contains optional
operations, which were selected to expand the potential rarge of
comparative analyses. Table 2 is a listing of the test series operations
in the order they were conducted. Although the test series operations can
be divided into two thematic areas, they were actually interspersed in
order to achieve flight test time and fuel efficiency.

3.1 Identification of Test Series

Each test series represents a series of events of the same operation type,
pilot, and occurrence. Each noise event is identified throughout this
document by a one or two letter prefix which corresponds to a particular
series description. This letter is followed by a number which represents
the numerical sequence of the event (i.e., Al, A2, A3,...etc.) as it
occurred in the overall program chronologically. The numbering of events
was started at "1" each day.

In the case of static operations the individual events are referenced to
the acoustical emission angle in addition to the letter prefix (i.e., FO,
F45, F90, F135, F180, F225, F270, F315).

Table 2 also lists the test series target operational parameters, along
with approximate start and stop times. Actual operational parameters and
position information for specific events are identified in the appendices
of this document.

3.2 Core Test Operations

The core test operations were conducted in accordance with the Test Plan
for the ICAO HNMRP and ICAO Annex 16 Chapter 8 requirements as described
below.

p 11
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The test area adjacent to the runway was nominally flat, with a ground
cover of short, clipped grass, approximately 1800 feet by 2200 feet, and
bordered on the north, south, and west by woods. Runway 12/30 was closed
during the test, so there was minimum interference from commercial and
general aviation. Airport traffic was diverted to runways approximately
two and three miles east of the test site.

Figure 3 is a schematic diagram of the test site detailing the location of
the nine microphone sites used during the test. The flight track
centerline was located parallel to Runway 12/30 centered between the
runway and the taxiway.

For flight operations three centerline microphone sites, sites 4, 1, and
5, and two sideline sites, sites 2 and 3, were deployed.

For static operations four microphone sites, 5H, 1H, 4H, and 6H, were
situated along an extended line from the runway. Sites Hi and H5, the
hard path sites, were located on the pavement of Runway 12/30, while sites
H4 and H6, the soft path sites, were located just off the end of the
runway.

2.5 Communication System

A central communications group, under the program manager, utilized a
communications network involving several radio frequencies to coordinate
the various data aquisition systems and to direct flight operations.
Figure 4 is a schematic diagram of this network.

2.6 Flight Path Markers and the Approach Guidance System

Visual cues in the form of squares of plywood painted bright yellow with a
black "X" in the center were positioned to define the takeoff rotation
point. This point was located 500 meters (1640 feet) from the centerline
microphone location. This array is depicted in the measurement site
schematic in Figure 5.

Approach guidance was provided to the pilots for the ICAO 6 degree
approaches by means of a Visual Approach Slope Indicator (VASI). The VASI
was located at the point where the approach path intercepted the ground, a
distance of 1128 meters (3701 feet) from centerlive center site 1.

The VASI system used in the test was a three-light arrangement giving
vertical displacement information within +/- 0.5 degrees of the reference
approach slope. The pilot observed a green light if the helicopter was
within 0.5 degrees of the approach slope, red if below the approach slope,
white if above. A picture of the VASI system is shown in Figure 6.

In the case of verbal guidance approaches, FAA personnel operating a
surveying theodolite (see Figure 7) advised the flight crew of deviations
(exceeding 0.5 degrees) from the reference six degree flight path.

7I



2.4 Test Site

The Test Plan for the ICAO HNMRP described the flight operations
microphone array as an array consisting of a flight path centerline site
and two sideline sites, arranged for certification testing as specified in
Section 8.3 of Annex 16. A second centerline site, located 150 meters
down range from the centerline center site, was to be added to this
array. (This second site would then be positioned on the high altitude
side of centerline center for takeoff operations.)

The microphone array for the static operations was specified as consisting
of two sites, one located 150 meters from the hover point over a hard
propagation path, the second site located 150 meters from the hover point
over a soft (grass) propagation path.

The U.S./Canadian test followed the above specifications with the addition
of:

for flyover operations - a third centerline site, located 150 meters
up range from the centerline center site, and

for static operations - two sites, (one hard propagation - one soft
propagation) each located 300 meters from the hover point.

The noise measurement testing area was adjacent to the approach end of
Runway 12/30 at Dulles International Airport. The low ambient noise
level, the availability of emergency equipment, and physical security made
this location desirable. Figure 2 is a photograph of the test area.

FIGURE 2
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Table 1 -

HELICOPTER CHARACTERISTICS

HELICOPTER MANUFACTURER BELL
HELICOPTER MODEL 206L-1, LONGRANCER II
ENGINE ALLISON 250-C28B

EXTERNAL DIMENSIONS

OVERALL LENGTH (BOTH ROTORS TURNING) 13.02 M (42 FT., 8.5 IN.)
HEIGHT OVER TAIL FIN 2.75 K (9 FT., 0.25 5N.)T
HEIGHT TO TOP OF ROTOR HEAD 3.05 M (10 FT., 0 IN.)
FUSELAGE MAX WIDTH 1.32 M (4 FT., 4 IN.)
STABILIZER SPAN 1.98 M (6 FT., 6 IN.)MAIN DIAMETER 11.28 METERS (37.01 FT.)
TAIL DIAMETER 1.65 METERS (5.42 FT.)

WEIGHT

EMPTY, STANDARD CONFIGURATION 978 KG. (2,156 LB.)
MAX TAKEOFF WEIGHT 1,882 KG. (4,150 LB.)

PERFORMANCE (ISA AT TAKEOFF WEIGHT OF 1,837 KG. (4,050 LB.)

NEVER-EXCEED SPEED AT SEA LEVEL 130 KNOTS (241 KM/HR, 150

MAX CRUISING SPEED AT 1,525 M. 116 KNOTS (215 KM/HR, 134
(5,000 FT.) MPH)
MAX RATE OF CLIMB AT SEA LEVEL 463-M (1,520 FT.)/MINUTE
.9 Vne IS ASSUMED TO BE 117 KNOTS
INSTALLED HP 500
TAKEOFF HP 435
TRANSMISSION HP 435
MAIN ROTOR RPM 394
TAIL ROTOR RPM 2550
MAIN ROTOR VELOCITY (fps) 763
TAIL ROTOR VELOCITY (fps) T2-IBRC (FP) 1520q

BRC (FPS) 25.33
BRC SP V (knots) 574
V (FPS)y 96.27
BIC CLIMB ANGLE (Degrees) 15.26

ICAO TAKEOFF ALTITUDE 156.46 METERS (513.32 FT.)

VNE 130 KNOTS (150 MPH, 241
NE/_R)

LIMITATIONS

WEIGHT/CG LIMITATIONS: MAX GROSS FOR TAKEOFF AND LANDING
INTERNAL 1837 KG (4050 LB.)
EXTERNAL 1927.8 KG (4250 LB.)

POWERPLANT LIMITATIONS: POWER TURBINE RPM (N2) LIMITS
MINIMUM 97%
CONTINUOUS OPERATION 97 TO 10O
MAXIMUM CONTINUOUS 100

GAS PRODUCER RPM (NI) LIMITS
CONTINUOUS OPERATION 60 TO 104Z
MAXIMUM CONTINUOUS 1042
MAXIMUM TRANSIENT 105%

ROTOR LIMITATIONS
MINIMUM 97%
CONTINUOUS OPERATION 97 TO 100Z
MAXIMUM CONTINUOUS 100__

5
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2.2 Reference Documentation

The test program was conducted in accordance with procedures set out in
the following documents:

1) Test Plan for the ICAO Helicopter Noise Measurement Repeatability
Program, November 1983, Revised December 15, 1983. (Ref. 1)

2) Helicopter Noise Measurement Repeatability Program Mid-Program Review
Advance Phases Protocol, October 1, 1984. (Ref. 2)

While general test program provisions were specified in the above
documents, the ultimate reference and focus of the program Is the
following document:

3) ICAO Annex 16 (Ref. 3)

Within the ICAO document helicopter noise certification is addressed in
Chapter 8, with many cross references to Appendices 2 and 4.

Other valuable reference documents were:

4) Bell 206L-1 Long Ranger II Flight Manual, Bell Helicopter Textron,
May 18 1978, (Ref. 4);

5) ICAO Working Group II Background Information Paper on Agenda Item 3A,
Compendium of Comments on Test Plan, May 1984 (presented by the U.S.
representative at the WG II meeting in Boston, MA). (Ref. 5)

6) "An Examination of Test to Test Variability for the A109A Helicopter
Using ICAO Annex 16 Noise Certification Procedures", ICAO Coumittee on
Aircraft Noise (CAN) Working Group B, joint German, Italian, U.S.
member paper, January 1983. (Ref. 6)

2.3 Test Helicopter

Participants in the HNMRP had the option of testing either the Bell 206L-1
(Long Ranger II), or the Bell 206L-3 (Long Ranger III) helicopter. A Bell

• 206L-1 was used during the U.S./Canadian test program and is pictured in
Figure 1. The 206L-1 and L-3 helicopters are considered acoustically
identical although there are some differences in installed power and
performance. The Bell 206L-1 and L-3 are turbine-powered, general purpose
light helicopters. Table 1 is a listing of the specifications of the Bell
206L-1 used in the U.S./Canadlan flight test.

The test helicopter was leased by Bell Helicopter Textron, from Omniflight
Inc., located at Martin State Airport in Baltimore, Maryland. Prior to
the test a laser retroreflector (shown in Figure 15) was mounted on the
underside of the test vehicle. The retroreflector constitutes the only
external difference between the US test vehicle and 206L-1 or L-3
helicopters utilized in other test programs.

3



2.0 Program Components and Support Syetems

This section contains information concerning program participants,
reference documentation, the test site, communication and support systems,
and the test helicopter.

2.1 Test Participants

The noise measurement flight test program was directed by the Federal
Aviation Administration, Office of Environment and Energy, Noise Abatement
Division, Noise Technology Branch (AEE-120). It was conducted at
Dulles International Airport, near Washington, D.C., on August 27, 28, and
29, 1984. Test program participants and their areas of contribution and
involvement are identified below.

1. FAA AEE-120: Program management, test site surveying and
preparation, field observation, direct read noise data measurement and
analysis, recorded noise data analysis, cockpit videotape date
acquisition and reduction instrument documentation, radar data
acquisition, SODAR data analysis, photo-altitude slide reduction, and
radar-laser-photo tracking data analysis.

2. Department of Transportation (DOT), Transportation Systems Center
(TSC): Recorded noise data - measurement, reduction, correction, and
analysis, and tracking data verification.

3. DOT Photographic Services Laboratory: Photo Overhead Positioning (POP)
Systems operation, documentary photographs, and photo processing.

4. U.S. National Weather Service, Dulles International Airport Office:
Fifteen minute meteorological observations, 10 meter tower operation
and SODAR operation.

5. FAA Technical Center (ACT-310): Laser tracking system operation and
data reduction, Visual Approach Slope Indicator (VASI) deployment and
operation and verbal flight path guidance.

6. Dulles International Airport Air Traffic Control Tower: Air traffic
control.

7. Omniflight Airways: Provided the Bell 206L-1 test helicopter (via Bell
Helicopter lease) and primary pilot #1.

8. Bell Helicopter, Textron: Leased the test helicopter and assisted in
flight test coordination.

9. Canadian Ministry of Transport: Fielded a measurement team equipped
with acoustical recording equipment. (The Canadian test team is
working on a separate report.)
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3.2.4 Static Flight Idle Series D

The static operations, while not part of the certification standard, were
performed as part of the HNMRP core program to examine the consistency of

measurements between the program participants. Static flight idle
procedures, as followed in Series D, are as follows:

The helicopter is positioned at a designated point on a runway or taxiway
of normal construction. The measurement teams record a one minute (or
longer) sample of the sound for each of eight directivity angles. The
helicopter skids are on the ground and the rotor RPM is stabilized
throughout the recording period at 100 percent RPM. The acoustical
emission angle convention is given as zero degrees at the nose, 90 degrees
off of the right side, 180 degrees at the tail, 270 degrees off of the
left side of the helicopter. Refer to Figure 11 for a diagram of the
acoustical emission angles.

FIGURE 11

Amuatlcal Emiduon Angle Convention

Left Sw.

Ligh Side

270"

225" 315"

3.2.5 Static Ground Idle Test Series E Procedures:

Static ground idle test target procedures, as followed in Series E, are
the same as for the static flight idle with the exception that target RPM
is 67 percent.

3.3 Optional Operations

3.3.1 Static Hover-In-Ground-Effect

Static hover-in-ground-effect (HIGE) test series F target procedures are
the same as for the flight idle static operations with the exception that
the skid height is specified as five feet above ground level.

3.3.2 Level Flyover Operations

Flyover test series G was conducted at 300 meters following the procedures
otherwise detailed for flyover test series A.
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Flyover test series H, I, and J were conducted at airspeed of 1.0 Vh (130
knots), 0.8Vh (104 knots), and 0.7 Vh (91 knots) respectively following
procedures otherwise detailed for flyover test series A.

3.3.3 Bell Recommended Approach

This operation was conducted by both pilot 1 and pilot 2 and labeled as
series M and MM respectively. The procedure followed was developed by
Bell Helicopter engineers and test pilots and is detailed below.

1. Commence approach from a level flight altitude of 750 feet AGL at a
point to enable the central microphone to be overflown at 400 feet AGL
and follow a descent profile as if to land at the reference 6 degree
target point, but terminate the descent at 100 feet AGL.

2. Start descent at 80 to 100 knots and reduce collective pitch to 10 to

20% main rotor torque.

3. Bleed off airspeed during the descent down to 200 to 300 ft. altitude.

Note: The reduction in collective pitch to the 10 to 20% torque range will
result in higher than normal rate of descent. To offset this higher rate
of descent, if desired the approach may be started at 10 to 20 Z torque.
This procedure should be practiced so that the pilot familiarizes himself
with the variation in collective and cyclic controls necessary to tune out
the main rotor's impulsive sound.

3.3.4 6 Degree Approach - No Guidance

This operation was conducted to evaluate the potential problem of "over
controlling" in following visual and verbal flight path guidance Inputs.
The operation was conducted by both pilot l and pilot 2 and labeled as
series K and KK respectively. The target operational proceedures were as
follows:

1. Maintain a stabilized rate of descent of 600 feet per minute.

2. Stabilize airspeed at Vy (57 knots).

3. Stabilize rotor speed at maximum (top of green arc) normal operating
RPM (394 RPM).

4. Commence the descent at 750 feet AGL at a point to enable the central
microphone to be overflown at 400 feet AGL and continue down to 100
feet AGL.

3.3.5 Core Repeated

The core test program (detailed In Section 3.2) was conducted twice by two
different pilots, thus establishing a data base of four complete core
tests within this single flight test program. (This test feature will be
evaluated at length in later sections of this document.)

When each of the core series was conducted by the second pilot (pilot 2)
for the first time, the series was identified by doubling the letter
prefix given to the original operation (i.e., AA, BE, CC).

17



When each of the core series vas conducted by the first pilot (pilot 1)
for the second time, the series vas identified by adding a "Z" to the
letter prefix given to the original operation (i.e., AZ, BZ, CZ, DZ, EZ).

When each of the core series was conducted by the second pilot for the
second time, the series was identified by adding a "Y" to the letter
prefix given to the original operation (i.e., AY, BY, CY).

1.
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4.0 Data Acquisition Systems

The following section describes the data acquisition systems employed by
the US (FAA) during the HNMRP flight test.

4.1 Noise Measurement Systems

* 4. 4.1.1 Direct Read Systems

Type-1 direct read noise measurement systems were deployed during the
U.S./Canadian HNMRP flight test. Flight operation sites 1, 2, and 3 had
Gen Rad 1988 Precision Integrating Sound Level Meter (PISLM) systems while
sites 4 and 5 had Gen Rad 2233 PISLM systems. Each system consisted of a
Gen Rad P-42 preamp and a Gen Rad 1/2 inch electret microphone (oriented
for grazing incidence) mounted on a tripod with the microphone four feet
(1.2 meters) from the ground. Each microphone was covered with a 3 inch
wind screen, and was connected by a 100 foot cable to the direct read
PISLM systems.

With each system the slow response A-weighted sound level was output to a
graphic level recorder (GLR).

Instruments were calibrated at the beginning and end of each test day and
approximately every hour in between. These systems collected single event
data consisting of maximum A-weighted Sound Level (AL), Sound Exposure
Level (SEL), integration time (T), and Equivalent Sound Level (LEQ) (these
data are presented in Appendix A). Figure 12 is a schematic drawing of
the direct read PISLM system.

FIGURE 12
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4.1.2 Magnetic Recording Systems

Nagra two-channel direct-mode tape recorders were deployed at each site
during the U.S./Canadian H1P flight test to record noise data. On one
channel the noise data were recorded with essentially flat frequency
response, while on the second channel the data were first weighted and
amplified using a high pass pre-emphasis filter.

Helicopter acoustical signals are characterized by large level differences
(30 to 60 dB) between the high and low frequencies and as such the use of
pre-emphasis was necessary in order to boost the high frequency portion of
the acoustical signal. The pre-emphasis network rolled off those
frequencies below 10,000 Hz at 20 dB per decade. Recording gains were
adjusted so that the best possible signal-to-noise ratio would be achieved
while allowing enough "head room" to comply with applicable distortion
avoidance requirements.

Inter Range Instrumentation Group-B (IRIG-B) time code was synchronized
with the tracking time base and was recorded on the cue channel of each
system.

The typical measurement system consisted of a Gen Rad P-42 preamp and a
Gen Rad 1/2 inch electret microphone (oriented for grazing incidence)
mounted on a tripod with the microphone four feet (1.2 meters) from the
ground. Each microphone was covered with a 3 inch windscreen, and a 100
foot (30.5 meter) cable connected the preamp and the magnetic recording
system. Figure 13 is a schematic of the microphone and magnetic recording
system.

FIGURE 13
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The ground microphone system (shown in Figure 14) consisted of an inverted
free field 1/2 inch electret microphone connected to a P-42 preap. A 100
foot (30.5 meter) cable was used between the preamp and the magnetic
recording system. The microphone diaphragm was parallel to and
approximately 7 millimeters above a ground surface of closely cropped
grass.

FIGURE 14

S4.2 Tracking Systems

SDuring the U.S./Canadtan HNR flight test three separate tracking systems
~were used In order compare the systems and to assure complete acquisition

of tracking data. Below is a description of each tracking system.

4.2.1 Laser

The laser precision automated tracking system used during the

U.S./Canadian HNMRP flight test is a semi-mobile facility which uses an

invisible laser beam to automtically track aircraft equipped with a

retro-reflector. This laser system consists of tracking equipment, which
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maintains an automatic track on the target, and data processing equipment,
which processes, displays, and records the tracking data. The interior of
the laser van and a selection of the laser instruments are depicted in

Figure 15.

The tracking portion consists of a laser transmitter and an optical
receiver which are mounted on an elevation-over-azimuth tracking mount on
the top of the tracking van. Short bursts of infrared laser energy are
generated in a narrow beam toward the target and are returned to a
receiving telescope. The receiving telescope's optical output is then
directed to a 4-quadrant photo detector. When the telescope axis is
pointed precisely at the tracked target, all quadrants of the photo
detector receive an equal portion of the target return image, and the
detector outputs are equal. An optical automatic gain control (AGC)
system operates a filter wheel in conjuction with the laser transmitter
optical attenuators to maitain constant average optical signal levels at
the quadrant photo detector. When the target is slightly off of the
telescope axis, the detector outputs are unequal and are a function of the
magnitude and direction of the pointing error. Automatically the
necessary adjustments are made to maintain target tracking.

When first locking the laser transmitter onto the aircraft's
retro-reflector, video-optical sighting equipment is used. Specifically a
television camera is mounted below the receiving telescope and aligned
with the tracking optical axis. After the camera sights the aircraft, the
system begins tracking automatically.

Range is obtained by measuring the time interval between transmitted and
received optical pulses. The range computer is initialized each time the
laser is fired. If no target return pulse is received and automatic and
manual operations fail to acquire the target the computer disregards the
data sample. Range to the tracked target is measured and displayed with a
resolution of 1 foot in 5 miles.

The data processing system consists of a Digital Equipment Corporation
PDP-11/35 processor and related equipment. The accuracy for both azimuth
and elevation is 20 arc seconds. During tracking, the data processing
system exercises control over the tracking system and formats the tracking
data for recording and display. After tracking is completed, tracking
data are recorded on magnetic tape.

4.2.2 Photo Altitude Determination System

The helicopter altitude over a given microphone was determined by the
photographic technique described in the Society of Automotive Engineers
report AIR-902 (Ref. 7). This technique involves photographing an
aircraft during a flyover event and proportionally scaling the resulting
image with the known dimensions of the aircraft. The camera is initially
calibrated by photographing a test object of known size, from a known
distance. Measuring the resulting image enables calculation of the
effective focal length from the proportional relationship:

(Image Length/Object Length) - (Effective Focal Length/Object Distance)

This relationship is used to calculate the slant distance from the
microphone to the aircraft. Effective focal length is determined during
camera calibration. Object length is determined from the physical
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Laser crew operating equipment

Laser transmitter URetroreflector attached to underside of helicopter -
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dimensions of the aircraft (typically skid width) and the image size is
S'€= measured on the photograph. These measurements lead to the calculation of
5 % object distance or slant distance from camera or microphone to the

aircraft. The concept applies similarly to measuring an image on a print,
or measuring a projected image from a slide.

Four 35 mm single lens reflex cameras (using slide film) were deployed
along the flight track centerline, as depicted in Figure 5. Lenses with
different focal lengths, each individually calibrated were used in
photographing helicopters at different altitudes in order to more fully
fill the frame and reduce image measurement error.

The photoscaling technique assumes the aircraft is photographed directly
overhead. Although SAE AIR-902 does present equations to account for
deviations caused by photographing too soon or too late, or by the
aircraft deviating from the centerline, these corrections are not required
when deviations are small. Typically the deviations were acoustically
insignificant.

,- The photographer was aided in estimating when the helicopter was directly
overhead by means of a photo-overhead-positioning system (POP) as
illustrated in the diagram and pictures of Figure 16. The POP system
consisted of two wires, parallel to the ground, and in a vertical plane
orthogonal to the flight path. The photographer, lying beneath the POP
system, initially positioned the camera to coincide with the vertical
plane of the two guide wires. The photographer then tracked the
approaching helicopter in the viewfinder and tripped the shutter when
the helicopter crossed the superimposed wires. This process of tracking
the helicopter also minimized image blurring and the consequent
elongation of the image.

A scale graduated in 1/32-inch Increments was used to measure the
projected image. This scaling resolution translated to an error in
altitude of less than one percent. A potential error lies in the
scaler's interpretation of the edge of the image. Tn an effort to
quantify this error, a test group of ten individuals (in connection
with a 1983 test program) measured a selection of the fuzziest
photographs from the test. The resulting stratistical aralysis revealed
that 2/3 of the participants were within two percent of the mean
altitude.

4.2.3 Radar

The FAA semi-mobile radar system, shown in Figure 17, is a 9.1
GigaHertz, primary radar system. The system locates the target with the
assistance of a videocamera mounted below the radar
transmitting/receiving antenna. Once the operater controlled video
system has the target in an acquisition window, the radar system locks
on. The radar determines the range of the helicopter by analyzing the
reflected electromagnetic pulse from the aircraft. The target's
spherical coordinates, range, elevation and azimuth are output, along
with IRIG-B time code, to a Kennedy one inch magnetic tape drive. The
magnetic tape is subsequently reduced in the FAA acoustical laboratory
using a PDP-11-35 computer system. Raw data are converted to Cartesian
coordinates, and the required position information is computed,
tabulated and plotted.
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FIGURE 16
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FIGURE 17
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Radar Transmitting/Receiving Antenna

4.3 Meteorological Systems

The influences of wind speed, direction and gradient have been matters
of considerable concern in the context of helicopter noise certification
testing. The inflow of turbulent air, the redirection of shed vortices,
and the change in helicopter attitude with crosswinds are all effects
which are believed to be highly related to the variability in measured
noise levels. As such, the HNMRP requested that the program
participants constrain their testing to periods of low winds well within
the limits of Annex 16, Appendix 4, Section 2.2.2 e) (as amended at CAN
7) and that detailed wind and meteorolgical Information be gathered so
that the influence of winds aloft on measured sound levels might be
analyzed. Wind information gathered will also be used to evaluate data

-for noise events which appear significantly different.

For the U.S./Canadian HNMRP flight test a relatively new system (of
French design) was used to acquire a nearly continuous detailed
description of the wind structure in the immediate vicinity of the noise
measurement sites.

(This is a departure from previous U.S. testing in which radiosondes were
used to measured wind speed and direction. While the radiosondes did an
adequate job of identifying gross meteorological effects, they were
typically launched about a kilometer from the measurement site and,
because of cost, were launched only every 30 minutes.

A meteorological tower ten meters high was also used during the test to
measure temperature and relative humidity, as well as wind speed and
direction.

Appendix G summarizes selected information from the two measurement
systems and presents a resolution of the wind vector data into on-track
and cross-wind components.
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4.3.1 SOAR

The SODAR, depicted in Figure 18, measures wind. speed and direction by
sending an acoustical pulse into the atmosphere and measuring the
intensity of the returning pulse echo. Changes in wind speed and
direction will cause measurable intensity and frequency (Doppler) shifts
to the pulse echo.

By using a three antenna system, the SODAR can measure and display three
dimensional wind speed and thermal structures, thus giving a visible wind
picture for multiple altitudes.

The accuracy of the Remtech Doppler SODAR system is + 0.3 meters per
second for wind speed and + 3 degrees for wind direction. (This accuracy
far exceeds the capabilities of weather sounding balloons and satellite.
techniques.)

The SODAR system uses a DEC PDP-1103 computer to process the information
received fMom the pulse echoes and stores the output on magnetic tape.
Subsequent to the test this tape was processed and a hard copy of the
information was generated. Table 3 is a sample of a 15 minute summary of
SODAR output, with notes to assist in interpreting the printout. Appendix
H provides a complete listing of the 15 minute data summaries collected
during the test.

4.3.2 Ten-Meter Tower

A meteorological tower, which stood ten meters above ground level (shown
set up near the SODAR in Figure 19 and in close detail in Figur- 20), was
used to measure temperature, wind speed, wind direction, and relative
humidity. The tower utilized the following transducers:

Table 3

A Sample of the SODAR Summary 15-Minute Output

#DM R 27 84 17 14 53 364 442 453

ALTITUDE ECHO- S ECHO SPEED TETA S TETA U 8 U S01 S2 S03

S $$INV*$ 0 0 0 0 0 0 0
I' 300 19 -9999 0 0 0
V 280 17 25 379 156 -9999 -33 41 62 94 15
V 260 17 11 223 180 16 -49 49 46 59 41
V 240 19 39 -9999 -9999 -9999 -44 40 42 51 49
V 220 16 19 214 156 32 -44 39 42 98 40
V 200 24 108 342 148 21 -49 47 39 42 39
V 180 17 34 310 158 22 -47 43 45 49 47
V 160 19 39 293 171 30 -34 42 45 50 43
V 140 20 55 248 162 29 -40 50 39 45 42'
V 120 20 35 334 159 28 -34 45 43 50 50
V 100 25 90 297 157 27 -32 45 47 40 45
V 90 35 35 273 178 27 -19 54 43 46 45
V 60 45 3 271 162 30 -30 55 45 40 54'
V 40 69 30 236 173 -9999 -18 51 44 37 55
V 0 0 0 91 89 79 62 0 39 32 51 -
$
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FIGURE 18

The three antennas of the SODAR systev,

Measurement crew operating SODAR equipment
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1) a thermolinear probe, to measure the temperature: accuracy - +/- .15
degrees

2) a three-cup anemometer, to measure wind speed: accuracy - +/- .25 mph
3) a wind vane attached to a potentiometer, to measure wind direction:

accuracy - +/- 3 degrees
4) a relative humidity sensor: accuracy - +/- 4%

The weather station signals were then transmitted to a van in which data
were recorded on magnetic medium and printed out as hard copy strip chart
graphs. Appendix I is a listing of the data received from the ten motor
tower during the test.

FIGURE 19

10-mter meteorological tower

FIGURE 20

Close-Up of Meteorological Equipment

29



NI

8.4 Guided Versus Unguided Approach Analysis

Helicopter noise certification testing procedures are furtler
evaluated in this section. The topic was raised durin, te 3-nation
comparison of the A-109 (Ref.8), sponsored in 1981 by tne ICAO
Committee on Aircraft Noise (CAN), Working Group B, whether or not
the degree of guidance provided during an approach operation might
influence resulting sound levels. It was suggested that too much
guidance might result in over-controlling, in turn resulting in
transient loads on the rotor system, which would then create
variation in sound levels. In order to explore this concern, the
test program was designed to incorporate approaches in which pilots
were provided with both verbal and visual flight path guidance
(C-prefix test series), and other approaches in which the pilot
received an approach initiation point (altitude at a given position)
and was asked to maintain a constant rate of descent and airspeed
until reaching an altitude of 100 feet above the ground (K series).
Examination of the C and K prefix test series in Table 6 shows that
the guided and unguided approach operations result in very similar
EPNI, values. The C-prefix series are very tightly grouped and the
unguided series K fits in very well. The unguided series KK does
deviate approximately 0.6 dB from the others. This deviation was
not found to be statistically significant.
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8.3 Test Day to Test Day Analysis

Another issue related to certification testing is the day to day
repeatability and variance. Table 7 provides the necessary
information to assess differences which may occur when the same
pilot repeats a given flight operation at a different time. The
dates and times listed below indicate when various test series were
conducted, as well as whether or not the day to day differences were
significant for a given pilot.

It is seen that in general, the differences from one test day to the
next are very small. The B-BY and AA-AY differences appear to be
statistically significant, and will be investigated in further depth

during the HN)RP evaluation process.

Table 7
Day to Day Variation in Flight Test Noise Levels

LEVEL FLYOVER

PILOT 1

SERIES DATE TIME EPNL SIGNIF. DIF. ?

A 8-27 8:45 A.M. 87.24 NO
* AZ 8-28 11:30 A.M. 87.24

PILOT 2

AA 8-28 8:30 A.M. 86.97
AY 8-29 12:30 A.M. 87.59 YES

TAKEOFF

PILOT 1

B 8-27 11:30 A.M. 86.62 NO
BZ 8-28 11:55 A.M. 86.57

PILOT 2

BE 8-28 11:00 A.M. 87.18 YES

BY 8-29 8:30 A.M. 88.64

APPROACH

PILOT 1

V C 8-27 12:00 P.M. 90.17 NO
CZ 8-28 11:50 A.M. 90.04

PILOT 2
---- ---- ----

CC 8-28 10:00 A.M. 90.07 NO
CY 8-29 8:30 A.M. 90.45
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8.2 Pilot to Pilot Analysis

This section focuses on one of the issues associated with helicopter
noise certification testing procedures. It has been speculated that
variation in measured helicopter noise may be associated with pilot
technique. In order to examine pilot to pilot differences the test
program was designed to Include identical flight operations, flown
by two different pilots. During the course of the test program the
opportunity became available to repeat the core certification
operations four times, two different pilots flying on two different
days.

As seen in Table 6, pilot to pilot differences are extremely small
and in genera] not statistically significant.

Statistical analyses for significance were performed for each core
flight operation and confirm that pilot to pilot differences are not
statistically significant for the level flyover operation, with the
exception of series AY. While the AY EPNL value is only 0.6 dB
removed from the others, the small variance within samples leads to
the significance in the difference. Series AY operational data will
be further examined in the HNMRP evaluation process

In the case of the ICAO approach operation (with VASI and verbal
guidance), differences are once again statistically insignificant.

In the case of the ICAO takeoff operation, pilot to pilot
differences are insignificant with the exception of test series BY
(pilot 2 flying the operation for the second time). The EPNL values
for series BY are significantly different from series B and BZ :1
(pilot 1), as well as series BB (pilot 2 flying the operation for
the first time). With the exception of series BY, all the takeoff
operations are statistically similar. Test series BY noise data and
attendant operational and flight test information will be closely
scrutinized in subsequent analyses associated with the I4NMRP
evaluation process.

-7.
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P.1 EPNL Certification Level Analysis

This section contains the EPNL certification data representing the
basis for inter-program comparisons within the US/Canadian program as
well as intra-program comparisons with other nations participating in
the ICAO HNMRP. A summary of the fully corrected FPNL values for the
three certification measurement locations Is presented in this
section. In the tables of Appendix L, the three microphone average is
computed for each event and is shown in the right column. The average
for each microphone along with standard deviation and 90% confidence
interval is also shown in the tables. The final, fully corrected,
three microphone average for the series, certification EPNL value is
shown in the lower righ.t corner of each table along with the required
statistics.

The table presented immediately below provides a summary of EPNL

values for the various certification test series:

Table 6

SERIES IDENTIFICATION EPNL (d)
A CAO LFO (P1) 87.24
AZ ICAO LFO (P1) 87.24

AA ICAO LFO (P2) 86.97
AY ICAO LFO (P2) 87.59

B ICAO TIO (P1) 86.62
BZ ICAO T/O (P1) 86.57

BB ICAO T/O (P2) 87.18
BY ICAO T/O (P2) 88.64

C ICAO APP (P1) 90.17
CZ ICAO APP (Pl) 90.04

CC ICAO APP (P2) 90.07

CY ICAO APP (P2) 90.45

K UNG 6 APP (P1) 90.39
KK UNG 6 APP (P2) 89.41

---------------------------------------------------

Table 6 will provide the starting point for the next several sections
which examine pilot to pilot differences, day to day differences, and
guided versus unguided approach differences.
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8.0 Noise Data Analyses

This section contains analyses and discussions of the data acquired
, at the U.S./Canadian HN4P.P flight test. For each analysis, the

analytical process Is described, graphs and/or tables are presented,
and appendices are referenced.

Analyses contained in this section bave been designed to achieve one
or more of the following three objectives:

1.) provide internal comparisons within the U.S. test program;

2.) provide information useful in comparing U.S. test data with

results of other participants in the ICAO Helicopter Noise

Measurement Repeatability Program;

3.) provide an evaluation of technical requirements specified in
existing TCAO helicopter noise certification standards.

The following is a list of the analyses which are contained in this
section.

8.1 EPNL Certification Level Analysis

8.2 Pilot to Pilot Analysis

8.3 Test Day to Test Day Analysis

8.4 Guided Versus Unguided Approach Analysis

8.5 Left - Right Directivity Analysis

8.6 Source Noise Adjustment (Delta 3) Advancing Blade Tip Mach Number
Analysis

8.7 Ground versus 1.2 Meter Microphone Analysis

8.8 Air to Ground Acoustical Propagation Analysis

8.9 Static Data Analysis

8.10 A-Weighted Time History Analysis

8.11 Dominant Spectral Component Analysis

8.12 Trajectory Plots and Ground Track Analysis

8.13 Data Reduction System Calibration Test Tape Results

8.14 Divergence of Noise Levels Within Individual Test Series
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TIV X-6

The scaled photo-altitudes for each event (from all four sites) were
entered as a single data set. The template then operated on these data,
calculating the straight line slope in degrees between the helicopter
position over each pair of sites. In addition, a linear regression
analysis was performed in order to create a straight line approximation to
the actual flight path. This regression line was then used to compute
estimated altitudes referenced to each centerline microphone location.
(Exact distances between photo altitude determination sites and the noise
measurement sites are detailed in Figure 5.) Closest Point of Approach
(CPA) was also computed to the two sideline sites.

While the photo-altitude data do provide a reasonable description of the
helicopter trajectory, care is necessary when using the regression slope

.. and the regression estimated altitudes. One must be sure that the
site-to-site slopes are similar (approximate constant angle) and that they
are in agreement with the regression slope. If these slopes were not in
agreement, then photo altitude data along with the site-to-site slopes
were used in calculating altitude over microphone locations.

7.4 Radar Data Reduction

Radar data collected on magnetic tape were transferred to disks and
analyzed using a Digital PDP 1135 computer system. The data were
converted to Cartesian coordinates X, Y, Z, and T (time). This data base,
along with the time at PNLTM, was used to derive the following parameters:
Slant Range (SR), Closest Point of Approach (CPA), Acoustical radiation
Angle (A-A), Rate of Climb (RC), Climb/Descent Angle (C/D-A), and Ground
Speed (GS). The radiation angle was taken as the angle between the slant

* range, and the flight path extending ahead of the helicopter. A subsequent
program produced ground tracc and trajectory profile plots (not included
in this document).

7.5 Laser Data Reduction

Laser data were essentially processed in the same way as the radar data,
once the spherical coordinates were translated into Cartesian coordinates.

The laser data tapes were processed by FAA personnel at the FAA Technical
Center, near Atlantic City, New Jersey. Plots of flight profiles and
ground tracks were also generated using laser tracking data. Takeoff
operation tracks are shown in Appendix E.

7.6 Photo Adjusted Radar Data

In cases where laser data were unavailable, photo data were used together
with radar data, creating photo adjusted radar data (PAR). PAR data were
generated in the following manner:

CPAPAR - photo CPA

SRPAR = Photo CPA * Radar SR
Radar CPA
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7.0 Tracking Data Reduction

This section describes the reduction of photo-altitude, radar, and laser
tracking data and the subsequent methodology used to integrate the three
data sets into a complete position trajectory record for the U.S./Canadian
HNORP flight test. As discussed below, each of the tracking systems
encountered problems, but fortunately the net yield of valid information
resulted in a complete record, which is presented in Append17 F.

7.1 Tracking System Difficulties

Problems were encountered with each of the three tracking systems
throughout the program. The laser system's problems included failure of
the diesel electric generator power supply and difficulty locking onto the
retroreflecter during some operations as a result of attitude and the
placement of the retroreflecter on the underside of the helicopter.

The FAA semi-mobile radar system experienced data drop-out in situations
when the tracking antenna would lock-up on strong stationary
electromagnetic targets. Problems were also encountered with the
recording tape drive transport mechanism.

The photographic crew universally experienced difficulty in their attempts
to provide time synchronized photographs through use of time indexed data
backs, or range code synchronized stop watches. Additional training and
shake down exercises would have helped. Although difficulties surfaced
with documentation of calibration photos, the 35 mm slides were of high
quality and (after a recalibration exercise) yielded accurate altitude
data.

7.2 Data Confidence Level

When laser tracking data were available, they were taken as the data
source. The laser operation had numerous built-in diagnostic checks to
assure a quality output. The accuracy of the laser system is on the order
of 1 foot in 5 miles and consequently was taken as the most accurate
tracking reference. Laser data were available for approximately one-third
of the program events.

The photo-altitude data were taken as the second most accurate data set.
Photographic data were compared to laser data and found to be generally
within 10 feet in altitude.

Radar data were compared with laser data and were found to be in very good
agreement in some cases, but in other cases 20 to 40 feet different. The
disconcerting aspect of the radar data is that the differences from the
laser were inconsistent in magnitude and direction.

7.3 Photo-Altitude Data Reduction

Data acquired from the four centerline photo-altitude sites were processed
on an Apple lie microcomputer using a VISICAL@ electronic spread sheet
template developed by the authors for this specific application.
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6.0 Meteorological Data Peduction

Selected date acquired by the 10 meter meteorological tower and the Sodar
system have been combined in the tables of Appendix G. Fach table
provides a chronological record of the temperature (expressed in degrees
Fahrenheit), relative humidity (percent), and wind information for a given
test day. Each line entry in the tables indicates the time and altitude
for the reading. The 10 meter data represent instantaneous readings
manuall, scaled from a strip chart recorder. The wind date for altitudes
other than 10 meters represent the average value computed by the Sodar for
the previous 15 minute sampling period. (Wind information is available
for one minute samples but is not presented because of the sheer volume of
data.) The data will be consulted as necessary in the process of the
IlMP evaluation exercise.

Wind data have been divided into on-track and cross-track components to
aid in the evaluation of compliance with ICAO crosswind limitation
requirements. Throughout the test program crosswind components were nearly
always below 5 knots.

The Sodar system also provided information on the vertical movement of the

atmosphere at various altitudes. This information provides a useful figure

of merit for the evaluation of turbulence. The reader can also examine the
change in wind direction and speed from the surface through the flight
level to further assess the stability of the air mass. A complete record
of 15 minute SODAR reports is provided In Appendix H.

The temperature and relative humidity data presented in the tables were

used in the Delta I atmospheric absorption correction process. A linear
interpolation between fifteen minute reports was conducted to arrive at
values for use in the adjustment. This same temperature data was used to
compute the test Mach Number values for the Delta 3, source noise
correction.
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5.2.10 Delta 3 Correction: Source Noise

The source noise correction is applied only in the case of level flyover.
This adjustment accounts for changes in sound level associated vith
deviation of the advancing blade Mach Number from the reference value.
Deviations may be associated with rotor RPM# ambiet temperaturs, or
airspeed deviations from reference conditions. The topic of source noise
adjustment is discussed In detail in anslysis Section 8.6 of this report.

A separate PNLTM versus Mach Number function was developed for the
centerline and each of the two sideline microphones. In each case a
regression line was fitted to the data set and the slope was determined.

In the case of the Bell 206L-1, over the range of Mach Numbers tested, a

linear regression provided the best fit curve. The following relationship

was used to compute adjustment values.

Delta 3 -slope * (reference Mach # - test Machf)

5.3 Summary of Reference Values Used in Data AdJustments

Table 5 provides a synopsis of reference values used in data adjustment
calculations.

Reference CPA Distances:
Table 5

CENTERLINE CENTERLINE CENTERLINE SIDELINE SIDELINE

CENTER SITE 4 SITE 5 SITE 2 SITE 3

150m LFO 492.12' 492.12' 492.12' 695.96' 695.96'

300. LFO 984.24 1  984.241 984.24' 1100.40' 1100.40'

Takeoff 495.04' 624.56' 365.51' 698.03' 698.03'

Approach 391.53' 442.97' 340.10' 628.87' 628.87'

Absorption Atmosphere:

77 degree 701 relative humidity

Delta 3 Source Noise Correction:

59 dearee F, speed of sound value
394 RPM rotor speed
117 knots airspeed
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5.2.6 Other Metrics

In addition to the IPNL/PNT family of metrics and the SF1/AL family, the
overall sound pressure level (OASPL) end 10-dB down duration times are
presented as part of the "As Measured" data set in Appendix B. The
A-Voighted Sound Level and the OASPL were computed using the acoustical
spectrum from 24 to 40000 Rz, Bands 14 through 40.

5.2.7 Static Tests

In the case of static operations, thirty-two seconds of corrected raw
spectral data (64 contiguous 1/2 second data record) were energy averaged
to produce the data tabulated in Appendix D. The spectral data presented
are "as measured" at the emission angles shown in Figure 11, established
relative to each microphone location. Also included in the tables are the
360 degree (eight emission angles) averaged levels, calculated by both
arithmetic and energy averaging.

Note that "masked" levels (see 5.2.1 #2) are replaced in the tables of
Appendix D with a dash (-). The indexes shown, however, were calculated
with a shaped spectra as per Section 5.2.2 of this report.

5.2.8 Delta 1 Correction: Spherical Spreading and Atmospheric Absorption

Spherical spreading and atmospheric absorption were implemented in
accordance with the procedures outlined in Annex 16, Appendix 1,
Section 9.4. The process of correcting data for spherical spreading and
atmospheric absorption Included%

1. Adjusting the measured 24 one-third octave OPLs of the PNLTM spectra
to the standard acoustical day, 77F-70% RH, conditions utilizing on
site 10 motor meteorological date.

2. Adjusting for the change in atmospheric absorption associated with the
difference in slant range between the actual and reference position of
the helicopter at the time of PNLTM.

5.2.9 Delta 2 Correction: Distance-Duration and Groundspeed-Duration

Procedures outlined in Annex 16, Appendix 4# Section 9.4.2 revised (as
reported In CAN 7 Report on Agenda Item 3, pages 3 through 46) were used
in Implementing the duration adjustments.

Delta 2 - [ -7.5 log (CPAtest/CPAref) I + [ 10 log (Vg test/Vg ref) I
where the CPA Is the closest point of approach and the Vg is the ground
speed.
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2. At one-third octave frequencies above 630 Hz, if the measured level
was within 3 dB or less of the ambient, the level was identified as
"masked".

5.2.2 Spectral Shaping

The raw spectral data, corrected for ambient noise, were adjusted by
sloping the spectrum shape at -3 dB per one-third octave for those bands
(above 1.25 kHz) where the signal to noise ratio was was less than 3 dB,
i.e., "masked" bands. This procedure was applied in cases involving no
more than 9 "masked" one-third octave bands. The shaping of the spectrum
over this 9-band range was conducted to minimize EPNL data loss. This
spectral shaping methodology deviates from Annex 16 (and FAR-36) fr
procedures in that the extrapolation includes four more bands than
normally allowed.

5.2.3 Analysis System Time Constant/Slow Response

The corrected raw spectral data (contiguous linear 1/2 second records of
data) were processed using a sliding window or weighted running
logarithmic averaging procedure to achieve the "slow" dynamic response
equivalent to the "slow response" characteristic of sound level meters as
required under the provisions of the test program, Annex 16, and FAR 36.
The following relationship using four consecutive data records was used:

Li - 10 Log [ 0.13 * (100 lLi-3+ 0.21 * (10 Li-2

+ 0.24 * (100 lLi-l)

+ 0.33 *(10 01) ]

where Li is the one-third octave band sound pressure level for the ith
one-half second record number. This procedure was described at length in
U.S. Working Paper 6, from the April 1985 ICAO CAEP meeting in Tokyo,
Japan (Ref. 7).

5.2.4 Bandsharing of Tones

All calculations of PNLTM included testing for the presence of band
sharing and adjustment in accordance with the procedures defined in ICAO
Annex 16, Appendix 2, Section 4.3.2 and FAR-36, Appendix B, Section
36.2.3.3.

5.2.5 Tone Corrections

Tone Corrections were computed using the helicopter acoustical spectrum
for the frequency range 24 Hz to 11,200 Hz (bands 14 through 40). These
data were used to compute tone correction for bands 17 through 40, the
same set of bands used in computing the EPNL and PNLT. The initiation of
the tone correction procedure at a lower frequency reflects recognition of S

the strong low frequency tonal content of helicoter noise. This procedure
is in accordance with the requirements of ICA0 Annex 16, Appendix 4,
paragraph 4.3. Lower range tone corrections were assigned using the
revised F-value fence of 1.5.
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5.0 Noise Data Reduction

5.1 Direct Read Data Processing

Direct read acoustical data from the Precision Integrating Sound Level
Meters (PISLM) (SEL and ALm) were entered into an electronic spreadsheet
file along with 10 dB down duration times manually scaled from graphic

- '..* level recorder strip charts. This information, acquired as control and
backup data, are shown in the tables of Appendix A. The electronic
spreadsheet also performs calculations to determine empirical duration
constants K and Q, as shown below:

SEL - ALm - K x LOG (0 dB Down Duration)

SEL - ALm - 10 x LOG r Q x (10 d1 Down Duration) I

The graphic level recorder output, taken as the slow response, PISLM, DC
output, provides a qualitative look at the shape of noise event time
histories. Time histories for core and repeated core program flyover
events at the centerline microphone location are presented in analysis
Section 8.10.

5.2 TSC Magnetic Recording Data Reduction

Analog magnetic tape recordings analyzed at the Transportation Systems
Center (TSC) facility in Cambridge, Massachusetts were entered into
magnetic disc storage after filtering and digitizing using the Genlad 1921
one-third octave real-time analyzer. Recording system frequency response
adjustments were applied, assuring overall linearity of the recording and
reduction system. The 24, one-third octave sound pressure levels (SPLs)
for contiguous one-half second integration periods (spectral time history)
make up the "raw data" base for each event. Data reduction followed the
basic procedures defined in the references outlined in Section 2.2 of this
report.

5.2.1 Ambient Noise

The ambient noise is considered to consist of both the acoustical
background noise and the electrical noise of the measurement system. For
each event, the ambient level was taken as the five to ten-second time
averaged one-third octave band level recorded imediately prior to the
event. The ambient noise was used to correct the measured raw spectral
data by subtracting the ambient level from the measured noise levels on an
energy basis. This subtraction yielded the ambient corrected signal
level. The following exceptions are noted:

1. At one-third octave frequencies of 63P "v, and below, if the measured

level was within 3 dB of the ambient level, the measured level was
corrected by being set equal to the ambient. If the measured level
was less than the ambient level, the measured level was not corrected.
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4.4 Helicopter Performance Documentation Systems

Two different techniques were utilized to document the helicopter
performance characteristics. The objective in focusing attention on the
performance characteristics was to attempt to relate variation in
acoustical data to variation in critical performance data, such as rotor
speed, torque, airspeed, and rate of descent.

4.4.1 Cockpit Videotape System

A photographer was situated in the rear left seat of the test helicopter
equipped with a Panasonic VHS video camera and video cassette recorder.
The system specifications of these two units are shown in Table 4. Both
systems were powered by internal batteries. The photographer, also
equipped with a communications headset coordinated each shot with the
flight crew. After the helicopter was stabilized and the data run begun,
the photographer would record (videotape) the instrument panel throughout
the data acquisition period of the flight event. At the beginning of each
data run the flight engineer held up a note pad with the event number
written on it for the photographer to record. During the run the flight
engineer marked, verbally and/or with a hand signal, when the helicopter
was directly over the centerline center microphone location. The
photographer was instructed to frame the torque, rate of descent,
indicated airspeed, compass, rotor rpm and range time. Figure 21 is a
photograph of the cockpit instrumentation panel which the video camera was
recording. Upon completion of the test the recorded information was
played back using freeze frame features and selected data were entered

Into a microcomputer file. Appendix J provides a tabular summary of this
information.

4.4.2 Cockpit Observer Log

As a backup and to assist the photographer, a flight engineer also was
placed onboard. The flight engineer maintained a hand written log which
has been transcribed as Appendix K.

Instrument panel of the Bell 206L-1
(as taken by video camera operator)
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Table 4

Video Camera and Recorder Specifications

Panasonic WV-3230 Color Video Camera

Power Requirements: 12V DC, 5.3W

Standard Illumination: 140 fc/F4.0

Minimum Illumination: 1 fc/F1.4 with 8x Auto Focus Lens
3 fc/F2.0 with 12x Lens

Horizontal Resolution: 350 lines

Lens:

Mount: Bayonet

Focal Length: 10.5 - 84 mm with 8x Auto Focus
10 - 120 e with 12x

Zoom Ratio: 8x Auto Focus
12x

Max Aperture: F1.4 with 8x Auto Focus
F2.0 with 12x

Filter Diameter: 58 - for 8x Auto Focus
72 am for 12x

Weight: 4.6 lbs (2.1 kg) with 8x Auto Focus
4.8 lbs (2.2 kg) with 12x Lens

Built in Time/Data Generator with Stopwatch

SIN Ratio: 46 dB

Panasonic NV-8420 VHS Video Recorder

Weight: 8.4 lbs with Battery

Dimensions: 9.4" W x 3.6" H x 9.5" D

Recording Time: 2 hours

Resolution: 240 lines (color)

SIN Ratio: 45 dB

Playback modes include still frame, frame advance, 1/4 to 1/30
variable slow, picture viewable during multimotion playback.
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8.5 Left - Right Directivity Analysis

The left-right directivity analysis was prepared in order to
identify the directional acoustical radiation characteristics of the
Bell 206-LI helicopter for the ICAO certification operations. The
results presented in this section will aid in inter-series

comparisons for the US/Canadian test and provide the basis for
intra-test comparisons.

The source direttivity provides a further noise source benchmark or
"fingerprint" which should not differ significantly from one test to
the next. Results of this analysis can be very useful in sorting
out whether one model of the Bell 206-L1, L3 is intrinsically
different from another model, or whether ambient wind conditions or
other external forces are intervening to create divergence in
relative left/right side noise levels, and possibly overall
certification levels.

Differences in source directivity are often considered to be
associated with cross wind effects and a consequential difference in
the degree of main rotor - blade vortex interaction.

Examination of Table 8 shows that a strong directional
characteristic is present only in the case of approach operations
where the right side has levels approximately 6 dB below the
centerline values and 4 d0 below left side values.

In the case of takeoff operations, left side values are slightly
lower than right side values, both in the range of 0.5 to 1.5 dB
below centerline values.

Level flyover operations display right side values approximately 0.5
to 1.5 dB above centerline values, while left side values differ
very little from centerline values.

Table 8

LEFT SIDE / RIGHT SIDE SOURCE DIRECTIVITY

EPNL VALUES (expressed in dB)

LEFT LEFT RELATIVE CENTERLINE RIGHT RELATIVE RIGHT
SERIES SIDELINE TO CENTER SITE TO CENTER SIDELINE

A 87.3 -.5 86.8 .5 86.3
AZ 87.7 0 87.7 1.4 86.3

AA 87.3 .2 87.5 1.3 86.2
AY 88.6 -1.6 87 -.3 87.3

B 86.2 -.5 86.7 .2 86.9
BZ 86.5 -1.2 87.7 -.4 87.3

BB 85.9 -.5 86.4 1.0 87.4
BY 87.4 -2.0 89.4 -.4 89.0

C 91 -1.5 92.5 -5.3 87.2
CZ 90.8 -1.7 92.5 -6.1 86.4

CC 90.4 -2.3 92.7 -5.8 86.9
CY 91.4 -1.4 92.8 -5.7 87.1

K 91.2 -1.8 93 -6.0 87.0
[_ 90.7 -.8 91.5 -5.5 86.0 44
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8.6 Source Noise Adjustment / Delta 3
Advancing Blade Tip Mach Number Analysis

This section is included in the analysis/discussion portior of the report
because the topic, while ultimately involving application of zhe "Delta 3"
source noise correction, remains controversial,and involves proposed
changes to the existing Annex 16 procedures. This section fulfills two of
the stated objectives: 1.) It provides the basis for intra-test
comparisons, and 2.) it evaluates certification testing requirements.
This section should be cross-referenced to Section 5.2.10, "Delta 3
Correction."

Physical Process

As the advancing blade Mach number increases, the noise measured on the
ground generally increases. This increase in noise level results from an
increase in power required (to increase airspeed) up to a Mach number of
approximately 0.86 (airfoil dependent), above which noise increases very
rapidly due to the effects of near sonic flow over the airfoil and the
buildup of a shock wave system.

Changes in Mach number can be associated with changes in any single
parameter or combination of the parameters--I) Rotor RPM, 2) Airspeed, 3)
ambient temperature-which are the dominant components of the advancing
blade Mach number.

PNLTM -- A Function of Advancing Blade Mach Number

"As measured" PNLTM data acquired for the 500 foot level flyover
operation, were normalized for minor altitude deviations from the target
reference value. The adjustment function was derived empirically from the
500 and 1000 foot level flyover data for the PNLT metric. The function
Delta dB - 23 LOG (dl/d2), was used to make the ajustments (see Appendix
N).

The normalized PNLT data were then plotted versus advancing blade tip
Mach number for eacK of the three certification microphones. The data
point scatter plots and regression lines for each set are shown in Figure
22. The actual PNLT and Mach data values along with regression
analysis results are shown in Table 9.

The first and rather prominent feature of the data is the difference in
slope, which implies the need for a separate or unique correction function
for each of the three certiffcation microphones.The differences in
absolute level are also evident with the advancing blade sideline site
having levels approximately I dB greater than the retreating side.

In the data correction process, the centerline microphone PNLT -Mach
number slope was used to impose Delta 3 adjustments for all three
centerline microphone locations while adjustments at the two sideline
sites used the appropriate site specific functions.
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The reference Mach Number was calculated using a reference temperature of
59 degrees Fahrenheit, a rotor speed of 394 RPM, and an airspeed of 117
knots. The Mach Number values for specific noise events were calculated
using indicated airspeed and 10 meter temperature data calibrated onboard.
Outside air temperature (OAT) was not available.

ISSUES ASSOCIATED WITH THE "DELTA 3", SOURCE NOISE ADJUSTMENT

In the course of conducting analyses contained in this section (and
through discussions and meetings with other participants in the ICAO
HN.RP), the following set of issues has emerged for consideration in the
HNMRP evaluation process.

ISSUE 1: Choice of Metric

The current language in the Annex requires use of EPNL to develop an
airspeed / noise level sensitivity curve. It has been recommended that
this section should be revised to require development of a sensitivity
curve using PNLTM instead of EPNL. When one plots EPNL versus airspeed,
the resulting function reflects changes in noise level with both 1)
changes in event duration associated with the change in airspeed and
attendant changes in groundspeed, and 2) changes in source noise
characteristics as discussed above. By using the EPNL function, one is
essentially double counting or negating groundspeed-dependent duration
effects.

ISSUE 2: Multiple Functions

The section of Annex 16 which addresses the Delta 3, Source Noise
Correction, should be revised to specify the need for separate PNLTM
versus Mach Number functions for the centerline and each sideline
measurement site.

ISSUE 3: Reference Temperature for Mach Calculations

ICAO Annex 16, Chapter 8, Section 8.6.1.5b) allows for either 77F-702 RH
or 59F-70% RH as the reference atmosphere for implementing atmospheric
absorption corrections. The 77F-70% RH was used in this report for
absorption correction. In the case of Delta 3, the advancing blade Mach
Number correction 59F has been used to establish the reference Mach Number
for the ICAO LFO operation for consistency with aerodynamic performance
reference data. The flow field compressibility effects which determine
source noise generation are identical to those used to determine
performance parameters and are characterized by advancing blade tip Mach
number. Establishment of a single reference temperature for both Delta 1
and Delta 3 would be a goal worth striving for.

As seen from Table 10, the reference temperature will significantly
influence the certificated noise level, and, in effect, regulatory
stringency. A one decibel difference in the corrected EPNL can be
associated with the choice of either 59 F or 77 F as the reference
temperature.
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ISSUE 4: Airspeed Selection

The actual or true airspeed is an important component parameter of the
advancing Mach Number. As a matter of expediency, the indicated airspeed
is often used in noise measurement / flight test programs. While a matter
of great familiarity to most readers, the difference between these two
values is reviewed and noise level correction implications are evaluated
in the following paragraphs.

Background Feview: Airspeed Indication

In the helicopter noise certification environment, indicated airspeed
is at least thrice removed from true airspeed. An FAA "approved
instrument" (airspeed) may vary up to 3 knots (+/-) in accuracy. This
allowable error is called the instrument error. Indicated airspeed
corrected for instrument error is called "true indicated airspeed"
(TIAS).

When the airspeed indication system is Installed in the helicopter,
the pitot tubes (static and dynamic ports) are located in such a way
that the air flow creates an accurate reading at the instrument.
Typically, a flow fence is placed upstream of the ports to achieve the
proper flow over the ports. The allowable "position error" for an FAA
approved installation is effectively 5 knots for an airspeed of 117
knots. True indicated airspeed corrected for position error is called
"calibrated airspeed" (CAS).

At this point it is important to note that the instrument error and
the position error can combine to result in an error of 8 knots
between the cockpit indicated value and the true airspeed.

Ignoring compressibility effects (valid for low forward flight Mach
Number), the true airspeed can now be calculated by dividing the CAS
by the square root of the air density ratio. Thus, it is seen that
for non-standard day temperature and pressure, and in the absence of
instrument and position corrections, cockpit indicated airspeed may
vary from true airspeed on the order of 10 knots at sea level.

Examination of Table 10 will reveal that a 10 knot airspeed deviation from
a reference value can lead to a 1 dB difference in noise level for the
sensitive function.

It is recommended that each certification test in the future incorporate
an airspeed calibration as the first step. In the absence of wind or with
wind normalized true airspeed should equal the ground speed. The cockpit
indicated values can then be easily calibrated using a measure of ground
speed. Ground speed can be obtained through any independent tracking
system such as radar, laser, or kinotheodolite. Ground speed can also be
obtained easily by measuring the time necessary to fly a known course. A
10,000 foot runway would make an excellent test range. In each case, when
any wind is present, level flyovers should be conducted in both directions
and results averaged.
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ISSUE 5: Test Temperature Measurement Location and Measurement Accuracy

In cases where the outside air temperature (OAT) sensing device is located
in a shielded fashion where directed sunlight is avoided and ram rise
effects are negligible (as is the case for the Bell 206-L1, 3) the
instrument accuracy is +/-1 degree. However, because of the small scale
on the instrument, it is difficult to read within much better than +/-2
degrees. These potential errors in the identification of temperature (for
establishing the speed of sound) are negligible influences in computing
the advancing blade tip Mach Number. It has been pointed out, however,
that certain helicopter models with unshielded nose temperature probes,
exposed to direct sunlight and ram effects, may be in error up to 4
degrees Fahrenheit even though displayed digitally with great precision.
Even this error is not likely (alone) to impose significant influence on
Mach values.

ISSUE 6: Rotor Speed Identification

The dominant role of rotor speed in controlling the resulting advancing
blade tip Mach Number is well known. The accuracy with which RPM is
indicated is a matter of interest as a potential factor in noise level
variation. The main rotor RPM is usually indicated using a relatively
small radial with poor resolution and graduations. Discussions with
manufacturers and FAA certification engineers indicate that a (+/-) 1.5%
aggregate error is typical for indication and reading rotor RPM. This
suggests that one helicopter indicating 101% and another indicating 99%
may in fact be 3% apart in rotor RPM.

It is recommended that ICAO HNMRP participants explore various techniques
for field calibration / verification of rotor RPM. One more obvious
possibility is the use of narrow band, FFT, acoustical analysis to
determine the rotor fundamental rotational frequency. Difficulties may
involve assuring that no Doppler shifting is taking place in the time
record under analysis.

Another possibility is a technique in which a camera operating with a slow
shutter speed ( 1/15 second) photographs the helicopter as it passes over
the center microphone location. For a rotor speed of 400 RPM, an arc of
0.444 revolutions (160 degrees) would be subtended in the photographic
image. In the case of a shutter speed of 1/30 second, an angle of 80
degrees would be subtended in the image as computed using the simple
relationship shown below:

RPM x 6 x (shutter speed in seconds) = angle subtended

This technique is very dependent on an accurate value for shutter speed.
It may be necessary to attach a device to the camera to accurately measure
the speed. Other questions may arise with regard to the mechanism of
opening and closing the shutter and their influences on effective shutter
speed. The process of measuring the subtended angle may also involve
difficulties. Slow (fine grained) film would be the logical choice for
reducing the fuzziness of the image likely to be produced.
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ISSUE 7: No Correction Window for Mach Deviations

Analysis of the variation in PNLTM with variation in components of
Advancing Blade Mach Number:

The sumary in Table 2 provides information necessary to assess the
sensitivity of PNLT values to variations in advancing blade tip Mach
Number associated wth changes in rotor speed, airspeed and ambient
temperature. The changes in noise level are computed for a relatively weak
function, (tip Mach numbers below 0.85),

Delta dB - 20 * (iLc - Mr)

similar in sensitivity to the Bell 206-Li, centerline microphone
location, and an arbitrarily selected (but typical) sensitive Mach Number
function,

Delta dB - 150 x LOG (Mt/Mr)

similar to the relationship one might encounter in the Mach Number range
over 0.85.

In cases where a helicopter has an advancing blade tip Mach number below
0.85, the effects of temperature are not such a concern. For example, in
the case of the Bell 206 L-3, the US test results showed that only a 1 dB
change in noise level would occur with a 50 degree Fahrenheit change in
ambient temperature.

However, if the blade tip Mach Number increased only 0.01 to 0.02 above
0.85, a 20 degree Fahrenheit change would lead to a change in noise level
of several decibels as seen in the work of Schmitz and Yu (Ref. 9). When
one considers the projections of the helicopter Industry that helicopters
will routinely operate in the 160 to 200 knot range it is clear that blade
tip Mach Numbers will increase into the 0.86 to 1.0 range, resulting in
the need to include the effects of ambient temperature in a data
adjustment scheme.

It is seen (for the sensitive function) that either a rotor RPM deviation
of 1Z, or an airspeed deviation of 52, or a temperature deviation of 5
degrees Fahrenheit taken individually will result in about a one-half
decibel change in noise level. If the three combine, an additive error of
1.75 decibels results, as shown in Table 10. Thus it is seen that
apparently minor deviations from reference conditions may result in
variation in noise levels on the order of +/- 2 decibels. This shows that
one could encounter up to a 4 decibel difference in level flyover noise
levels for nominally small differences in test conditions.

.45

4* 5

*5 - - , -- - - ,: - - , .- -- - , ,- . -- , ,- , , . . .- . ,. . , . , .- . . . ; . '. ,.- . -

4. .>. - . . -, ..-. - , , .- . .. ,.. -.,, .... . .,, .. . ' : .., - -



In summary, the Delta 3 correction is extremely vulnerable to "minor
deviations " In reference conditions which when additive can lead to
significant differences in noise level. For this reason it is recommended
that the concept of "no correction windows" be abandoned in this case, and

, actual test temperature, airspeed (true airspeed) and (calibrated) rotor
RPM be utilized in all data normalization procedures. This recommendation

-' represents a more conservative approach than the no correction window
suggested at the Working Group 11/3 meeting in Tokyo in March 1985.
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8.7 Ground Versus 1.2 Meter Microphone Analysis

Differences between noise levels acquired for ground mounted and 1.2 meter
mounted microphone systems are examined in this section. The observed
differences in noise levels are used to provide a figure of merit (ie., a
surrogate for the complex Impedence useful in characterizing the surface).
For example, the difference between PNLT M values for the 1.2 meter and
the ground microphones should provide a qualitative indication of the
acoustical reflective properties of the ground surface. A (test to test)
comparison of these experimental figures of merit should reveal whether
similar ground impedance values exist in the various test programs.

The ground microphone employed in this measurement program was inverted 7
millimeters above an area (approximately 1/2 meter in diameter) in which
all grass had been clipped entirely down to the root mat surface.

In this analysis an initial assumption was that the ground-mounted
microphone experiences phase coherent pressure doubling (a reasonable
assumption at the frequencies of interest). At the 1.2 meter microphone,
one would expect to see a lower value, somewhere within the range of 0 to
3 dB, depending on the degree of random versus coherent phase between
incident and reflected sound waves. It is also possible to experience a
net cancellation between the two sound paths. If cancellation occurs at
dominant frequencies then one is likely to observe noise levels at the 1.2
meter microphone more than 3 dB below the ground microphone values. In
fact significant cancellation is observed with instances of 5 to 6 dB
(weighted metric) lower levels at the 1.2 meter microphone.

Examination of the results presented in Tables 11 through 17 shows that
most differences do fall between 3 and 5 dB with some differences on the
order of 6 dB. In these tables one may note that while cancellation
appears to be dominant (deltas greater than 3 dB) in the case of level
flyover and takeoff, the approach operation is controlled by reinforcement
(deltas less than 3 dB) at the 1.2 meter microphone. Interestingly
enough, one observes similar A-Weighted time history shapes for the
takeoff and level flyover operations with a more uniquely "haystack" time
history shape for the approach operation.

The results of this analysis will be compared with findings presented in
other HNNRP participant reports.

Table 11
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a 2 15D M ML 0.9 WI 11 I 11 117 ktu.-I 3.2 3.5 3.61 3.9
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Table 12
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Table 13
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Table 14
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Table 15
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8.8 Air to Ground Acoustical Propagation Analysis

This analysis will be used in intra-test comparisons conducted in the

HNMRP evaluation process. The level flyover operations conducted at 150
meters and 300 meters target altitudes provided the opportunity to assess
empirically the influences of spherical spreading and atmospheric
absorption at the time of the flight test program. Through utilization of
both noise and position information at each of the three flight track
centerline locations (microphones 5, 1 and 4), it was possible to
calculate air-to-ground propagation constants. In each case "as measured"
acoustical data, test series mean values, were used along with test series
average test altitudes. Analyses were conducted with initial "as
measured" data. A minor revision in processing methodology changed values
on the order of 0.1 to 0.2 dB. Thus, one observes minor differences
betwen Appendix B levels ("As Measured" data) and levels in Appendix N.
Average propagation coefficients are unaffected. The implicit assumption
in grouping centerline microphone data to form an ensemble average is that
the source variation during the overflight is only random variation.

The empirical propagation constant (K) is calculated for each metric as
follows:

(Sound Level I - Sound Level 2) - K x LOG ( distance 2 / distance I )

Propagation constants have been computed for the EPNL, PNLTH, PNL, SEL and
ALm metrics. Because the ICAO certification level flyover operation was
conducted four separate times during this test program, there are four
sets of constants available for the following test series combinations:

4., Series A and G
Series A and G
Series AY and G
Series AZ and G

The table shown below summarizes the results of the propagation analyses,
shown in detail in the tables of Appendix N.

*. Table 17

SUMMARY TABLE OF PROPAGATION COEFFICIENTS *

V.-
INTENSITY METRICS ENERGY METRICS

SERIES AIM PNL PNLT SEL EPNL
M

A/G 19 21 20 12 13

AA/G 19 21 21 13 14

AY/G 21 23 23 13 15

AY/G 18 20 20 11 12

AVERAGE 19 21 21 12 14

• ALL VALUES ROUNDED
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The propagation coefficients for the intensity, maximum level metrics tend
toward a value of 20, which suggests that the principal loss mechanism is
spherical spreading of energy with relatively little atmospheric
absorption.

The energy dose metrics have propagation coefficients which reinforce the
notion of a 7 log multiplier for duration effects. This is seen in that
the difference between the intensity coefficient and the energy
coefficient is a value of 7 rather than the theoretical value of 10.

These results will be compared with the values observed In other noise
measurement flight test exercises being conducted around the world as part
of the HNHRP.
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8.9 Static Data lyc1s

The analyses contained in this section will be used in intra-test
comparisons to examine helicopter noise source characteristics in the
absence of forward flight effects. Included In this section are
discussions and analyses of a number of the more salient features and
characteristics of the static operational data. Because a complete set of
static operations was conducted on two different test days, observations
are also provided on day-to-day variation.

8.9.1 Hard and Soft Path Noise Levels at 150 Meters

Static noise directivity tests were conducted with microphones located 150
meters from the helicopter and then 300 meters from the helicopter. This
section details the 150 meter test.

Hover in Ground Effect (RIGE) Operations

.over in ground effect data tables are shown in Appendix D. Figures 23
and 24 show the static directivity plots for the HICE operations on August
27 and August 29. The hard and soft propagation paths for both days are
shown on one plot in Figure 25.

A. Hard Propagation Surface

1. The directivity maximum occurs at the tail.

2. The strong directivity pattern shown for the hard path propagation
appears to be repeatable from one day to the next.

3. A noise radiation minima appears near the nose of the helicopter.

4. Spatial average LEO values from one day to the next vary somewhat,
76.8 on the 27th to 78.4 an the 29th.

5. Emission angle indexed, A-welghted LEQ values fall in the range
from 68 to 82 dP on the 27th and 69 to 85 dB on the 29th.

6. The dominant spatial average A-weighted acoustical energy is iii the
400 to 630 HZ region.

7. Variability of noise levels over the sample period is similar on
each test day.

8. Hard path directivity patterns are very similar for the 27th and
29th.
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FIGURE 37
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FIGURE 35
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Flight Idle

Figures 35 and 36 show direction indexed noise levels for the
flight-idle operations on August 27 and 29 at a distance of 300 meters.
Each figure includes a curve for hard and soft paths. All four curves
are combined in Figure 37 which displays both day-to-day and hard-soft
differences. The soft path directivity patterns for the 27th and 29th
agree quite well while the hard path patterns differ significantly.
Nonetheless, average hard path noise levels are greater than average
soft path levels on each test day, demonstrating the dominant path
influence.

Ground Idle

Figures 38 and 39 show direction-indexed noise levels for the ground
idle operations conducted on August 27 and 29 at a distance of 300
meters. Each figure includes a curve for hard and soft paths. All four
curves are combined in Figure 40 displaying both day-to-day and
hard-soft differences. The soft and hard path directivity patterns
differ radically from one test day to the next, with the hard and soft
levels measured on the 29th exceeding (by a large amount) those measured
on the 27th. Test day meteorological conditions emerge as the dominant
influence. It appears that as the signal to noise ratio decreases, the
influences of meteorology exceed those of ground surface composition
along the propagation path.
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FIGURE 34
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FIGURE 33
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FIGURE 32
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IJ
SOFT SITE PROPAGATION CONSTANTS:

RICE FI GI

August 27 ........ 33 25 26

4 August 29 ........ 28 31 32

Observations:

Even though the sound levels at the 500 foot distance are actually higher
for hard sites than soft sites, one observes higher hard path attenuation

rates from 500 to 1000 feet.

Over the first 500 feet the rate of attenuation, or loss, for the hard
surface Is smaller than the loss for a grass surface. However, in the
next 500 feet the hard path losses exceed those for the soft path.
Nonetheless the 1000 foot hard path levels remain higher than the 1000
foot soft path levels.

In the table below one can observe the diminished difference between hard
and soft path noise levels over large distances. This diminished
difference Is reflected in the larger attenuation rates along the hard
path.

HIGE OPERATIONS HARD minus SOFT
(spatial average LEQ)

Aug. 27th Aug. 29th

150 meters (500 feet) .... 9.3 11.3

300 meters (1000 feet)... 8.6 8.7

8.9.2 Hard and Soft Path Noise Levels at 300 Meters

Rover-in-Ground Effect

Figures 32 and 33 show the direction-indexed noise levels for the HIGE
operations on August 27 and 29 at a distance of 300 meters. Each figure
ir.ludes a curve for hard and soft paths. All four curves are combined In
Figure 34 which displays both day-to-day and hard-soft differences. The
HIGE operation levels are, in a coarse sense, similar on each test day
with a maximum near 180 degrees. On the average, hard site noise levels

are 10 dB higher than soft path levels.
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FIGURE 29
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GROUND IDLE

HARD SITE 111 VS. SOFT SITE 4H AUG. 27, 1984
75

DIST i5C M
TI ME O-LOSpm ST LEGEND
TEMP al r c = HARD PATH
RH 33 29 = SOFT PATH

0 VIR 50 mpb = HARD AVERAGE
* = SOFT AVERAGE

'065-

Go-85

50

0 45 90 135 io 225 60 3i5 AVG.
EMISSION ANGLE

FIGURE 30
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Ground Idle (GI) Operations

Ground idle data are presented in the tables of Appendix D. Plots showing
.the ground idle source directivity characteristics are shown on Figures 29

and 30. The hard and soft propagation paths for both days are shown on
one plot in Figure 31.

A. Hard Propagation Surface

1. GI directivity patterns change significantly from one day to the
next.

2. Spatial average values were 57.4 on the 27 and 62.4 dB on the 29th.

--3. Emission angle Indexed LEQ values ranged form 54 to 62 dB on the
27th and 59 to 64 db on the 29th.

4. The dominant spatial average A-weighted acoustical energy is in the
250 to 1000 Hz region.

B. Soft Propagation Surface

1. Directivity patterns change significantly from day to day.

2. Spatial average values differ significantly from one day to the
next (55.5 dB on the 27th, 62.5 dR on the 29th).

3. Emission angle indexed LEQ values ranged from 47 to 60 dB on the
27th and 54 to 66 dB on the 29th.

4. The dominant spatial average A-weighted acoustical energy is in the
3000 to 4000 Hz region.

Evaluation of Static Data Propagation Characteristics

This section provides a summary of ground-to-ground empirical propagation
characteristics for the various static operations and the various test
days.

The tables provided below summarize spatial average propagation
coefficients. Individual emission angle propagation coefficients are
shown in the tables of Appendix 0.

HARD SITE PROPAGATION CONSTANTS:

HIGE FT GI

August 27 ........ 42 44 32

August 29 ........ 37 33 28
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FIGURE 28
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FIGURE 26
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B. Soft Propagation Surface

1. A local maxima occurred on each day at 225 degrees.

2. On the second day of testing the maxima occurred at 315 while on
the first day it occurred at 225 degrees.

3. Spatial average values from one day to the next vary only slightly,
67.5 on the 27th and 67.1 on the 29th.

4. A-welghted LEQ values fall in a range for 64 to 70 db on the 27th
and 62 to 72 db on the 29th.

5. The dominant spatial average A-weighted acoustical energy is in the
1000 to 1600 Hz region.

6. Soft path directivity patterns are very similar for the two test
days.

Flight Idle (FI) Operations

Flight Idle data are presented in the tables of Appendix D. Plots showing
source directivity for the FI operations conducted August 27 and 29 are
shown in Figures 26 and 27. The hard and soft propagation paths for both
days are shown on one plot in Figure 28.

A. Hard Propagation Surface

1. A great variation is evident for the noise emission angle from one
day to the next.

2. The spatial average levels from one day to the next vary 1.2 dB,
with 70.8 on the 27th, and 72.0 of the 29th.

3. A dip in the noise directivity pattern seen at 225 degrees on the
first day of testing was not evident on the second day.

4. A-weighted LEQ values fall in the range of 62 to 74 dB on the 27th
and 68 to 75 dB on the 29th.

5. The dominant spatial average A-weighted acoustical energy is in the
* 500 to 1200 Hz region.

B. Soft Propagation Surface

1. Day-to-day spatial average values are 62.7 on the 27th and 64.4 on
* the 29th.

2. Large day-to-day variations are evident in the 270 to 315 degree
emission angle region.

3. A-weighted LEQ values range from 60 to 65 dB on the 27th, and 58 to
68 dB on the 29th.

4. The dominant spatial average A-welghted acoustical energy is in the
1200 to 2500 Hz region.
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FIGURE 23
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FIGURE 38
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FIGURE 40
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8.10A-Whted Time History Analysis

Intra-test program comparisons of time history characteristics will assist
in evaluating why differences may exist between reported noise levels.
Appendix M contains a compendium of A-Weighted time histories acquired
using the FAA direct read noise measurement systems. The slow dynamic
response, DC output of the Gen Rad 1988 PISLM was input to a Metrosonics
dB-4 graphic level recorder (GLR). The GLE transport speed of 300
centimeters per hour results in a time base increment of 12 seconds per cm
division. The vertical scale on the GLR strip charts is 5 dB per large
division or 1 dB per line.

Qualitative Analysis of the A, B and C, ICAO Certification Test Series

The high speed level flyover time histories are characterized by a jagged,
step-like, steep increase in sound level, a sharp peak and a very rapid
and smooth decrease in sound level.

The takeoff time histories are in general much more symmetrical in their
rise and decay slopes than the level flyover or approach operations. The
takeoff operations (in most cases) also have a secondary maximum which
occurs on the decay side of the time history.

Approach operations were characterized by very steep onset and decay
slopes with some raggedness associated with the onset.

The qualitative characteristics of the time histories will assist in
analyzing differences from one test pilot to the next, and from one test
day to the next. Time history characteristics will also be useful in
investigating test program to test program differences.

8.11 Dominant Spectral Component Analysis

In the event of divergence in intra-program noise levels, an examination
of acoustical spectra may provide the insight necessary to explain why
differences exist. This section contains a summary of spectral analyses
(see Table 18) identifying the dominant three one-third octave band
contributers to the Perceived Noise Level, PNL. The dominant bands are
displayed for each "as measured" event in the tables of Appendix B. The
dominant bands represent "eyeball averages" for the indicated test series.
Individual events within a given series may have dominant bands which
deviate from these values. Individual event deviations from the series
mean values may provide an indication as to why a certain event might have
a noise level significantly different from the mean value.
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Table 18
Summary of Spectral Analyses

DOMINANT BAND
CENTER

FREQUENCY
SERIES OPERATION BAND NO'S 1ST 2ND 3RD
B ICAO T- 22,25,34 160 315 2500
BB ICAO T/O 22,24,34 160 250 2500

BZ ICAO T/O 22,25,35 160 315 2500
BY ICAO T/O 22,34,34 160 2500 2500

C ICAO APP 24,26,23 250 400 200
CC ICAO APP 25,24,26 315 250 400
CZ ICAO APP 25,24,26 315 250 400
CY ICAO APP 25,24,26 315 250 400

--K NO GUIDE 6 25,24,26 315 250 400
KK NO GUIDE 6 25,24,23 315 250 200

M BELL Q APP 24,22,25 250 160 315
MM BELL Q APP 24,22,25 250 160 315
A ICAO LFO 23,26,27 200 400 500
A ICAO LFO 23,26,27 200 400 500
AZ ICAO LFO 23,26,27 200 400 500
AY ICAO LFO 23,26,27 200 400 500

G 300M 117K LFO 22,25,27 160 315 500
H 150M 130K LFO 26,23,34 400 200 2500
I 150M 104K LFO 26,23,25 400 200 315
J 150M 91K LFO 26,23,27 400 200 500

Observations:

The 300 meter level flyover operation indicates a clear shift to lower
frequency dominance with the higher frequency components in band 23
subject to greater atmospheric absorption than band 22, leaving dominance
at band 22.

In the approach operational scenarios, the guided and unguided approaches
exhibit similiar dominant frequencies, while the Bell "Quiet Approach"
does show a lower frequency dominance.
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8.12 Trajectory Plots and Ground Track Analysis

This section discusses selected plots acquired from the laser
tracking system. Plots are shown in Appendix E. In each case plots
show the lateral displacement from the reference ground track (x-y
plane) as well as the flight profile (x-z plane). The x axis is
labeled relative to an origin located at the center, centerline
location (microphone site 1). Positive x is easterly (toward site 5)
while negative x is westerly (toward site 4). Plots are shown only
for takeoff operations. The guided and unguided approach operations
showed very little difference and consequently have not been
presented.

Laser data are presented as lines representing the best fit to
smoothed data. It should also be noted that the plotting software
program draws a straight line spanning data drop-out segments. The
laser data presented for individual departure operations provide an
opportunity to assess the differences in anticipation and rotation
during the takeoff operation.

A complete set of laser trajectory plots and tabular data Is on file
and will be used as necessary in the HNMRP evaluation process.

8.13 Data Reduction System Calibration Test Tape Results

In order to normalize for reduction system differences, test data

acquired in the various noise measurement flight test programs
within the HNMRP, a series of "calibration tapes" were generated at
the U.S. Transportation System Center (TSC) facility. Twelve
"identical" tapes were created, each containing three helicopter
flyover events along with level and frequency response reference

signals. Before dispatching a test tape to each program
participant, each of the twelve tapes was reduced using the data
reduction system employed by the U.S. in this program. This step
allows each participant to compare their results directly with the
TSC system, and will permit a full inter-system comparison in the
HNMRP evaluation process. The TSC values for each of the twelve
tapes are presented below in Table 19.
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TABLE 19

ICAO HELICOPTER NOISE NEASUREMENT REPEATABILITY PROGRA,

12 SYSTEM CALIBRATION TAPES
3/ 5/95 -

SUNNARY NOISE LEVEL DATA 
35

tENRAD 1921 REAL TINE ANALYZER -- TSC-2, 4 - SAMPLE WEIGHTED LOGARITHNIC AVERAGE

EJ GEL AL&, SEL-AL K(A) U EPNL PNLI PNLTs K(P) OASPL, DUR(A) DUR(P) TC BAND MAX. NOY BANDS

------------------ --- ---- ---- ----- ---- ------ ------ ------ --- ---- ---- ---- ----

FLYER

1-4 93.2 76.6 6.6 6.9 0.5 87.0 89.7 90.5 6.8 79.7 9.0 9.0 1.0 23 35 34 33
2-4 83.0 76.5 6.5 6.8 0.5 86.8 89.5 90.4 6.8 79.5 9.0 9.0 1.1 23 35 34 33
3-4 83.1 76.6 6.5 6.8 0.5 87.0 89.7 90.7 6.5 79.6 9.0 9.0 0.8 22 35 34 33
4-4 83.1 76.6 6.5 6.8 0.5 86.9 89.6 90.6 6.6 79.6 9.0 9.0 0.7 22 35 34 36
5-4 83.0 76.5 6.5 6.8 0.5 86.8 89.4 90.4 6.7 79.6 9.0 9.0 1.1 23 35 34 33
6-4 83.1 76.5 6.6 6.9 0.5 86.9 89.5 90.4 6.8 79.6 9.0 9.0 1.1 23 35 34 33
7-4 83.1 76.6 6.5 6.8 0.5 86.9 89.5 90.4 6.7 79.6 9.0 9.0 1.1 23 35 34 33

8-4 93.1 76.5 6.5 6.8 0.5 96.9 89.5 90.5 6.8 79.6 9.0 9.0 1.1 23 35 34 33
9-4 93.2 76.6 6.5 6.8 0.5 87.0 89.6 90.7 6.6 79.7 9.0 9.0 0.8 22 35 34 33
10-4 83.1 76.6 6.5 6.9 0.5 86.9 89.5 90.4 6.8 79.6 9.0 9.0 1.1 23 35 34 33
11-4 83.0 76.5 6.6 6.9 0.5 86.9 89.4 90.4 6.8 79.6 9.0 9.0 1.1 23 35 34 33
12-4 83.1 76.5 6.6 6.9 0.5 86.9 89.5 90.4 6.8 79.6 9.0 9.0 1.1 23 35 34 33

83.1 76.6 6.5 6.8 0.5 86.9 89.5 90.5 6.7 79.6 9.0 9.0 1.0 - - - -
"Iy 0.1 0.1 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.1 - - - -

901 CI 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.1 - - - -

TAKEOFF

1-5 94.7 75.5 9.3 6.9 0.4 88.9 88.6 90.2 6.9 90.6 21.5 18.0 1.8 22 35 34 33
2-5 84.6 75.4 9.2 6.9 0.4 68. 88.6 90.2 6.8 80.4 22.0 18.0 1.8 22 35 34 33
3-5 84.6 75.3 9.3 6.9 0.4 89.7 88.5 90.1 6.9 80.4 22.0 18.0 1.8 22 35 34 33
4-5 84.7 75.6 9.1 6.9 0.4 88.9 88.7 90.3 6.8 80.5 21.0 18.0 1.8 22 35 34 33
5-5 64.6 75.4 9.2 6.9 0.4 88.8 99.6 90.1 6.9 80.4 21.5 18.0 1.8 22 35 34 33
6-5 94.6 75.4 9.2 6.9 0.4 88.8 88.5 90.2 6.9 80.4 21.5 18.0 1.8 22 35 34 33
7-5 84.7 75.4 9.2 6.9 0.4 88.9 88.6 90.3 6.8 80.5 21.5 18.0 1.8 22 35 34 33
M 94.6 75.4 9.2 6.9 0.4 8.8 88.6 90.2 6.9 80.4 21.5 18.0 1.8 22 35 34 33
9-5 94.7 75.5 9.2 6.9 0.4 98.9 88.6 90.2 6.9 80.5 21.5 18.0 1.8 22 35 34 33
10-5 84.7 75.5 9.2 6.9 0.4 88.9 86.6 90.3 6.9 80.5 22.0 18.0 1.8 22 35 34 33
11-5 94.6 75.4 9.2 6.9 0.4 98.9 98.7 90.4 6.7 80.4 21.5 18.0 1.5 22 35 34 33
12-5 94.7 75.6 9.2 6.9 0.4 86.9 88.7 90.4 6.8 80.5 21.5 18.0 1.8 22 35 34 33

94.6 75.4 9.2 6.9 0.4 98.8 98.6 90.2 6.9 80.5 21.6 18.0 1.7 - -
0.1 0.1 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.3 0.0 0.190 CI 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0 - - - -

1-6 91.0 84.0 7.0 6.1 0.3 94.4 95.8 96.8 6.4 90.0 14.5 15.0 1.0 29 26 24 33
2-6 90.9 94.1 6.8 6.0 0.3 94.1 95.7 96.6 6.4 89.9 14.0 15.0 0.9 29 26 24 33
3-6 91.0 94.1 6.8 6.0 0.3 94.2 95.8 96.7 6.4 90.0 14.0 15.0 0.9 29 26 33 34
4-6 91.0 84.1 6.9 6.0 0.3 94.3 95.9 96.9 6.3 90.1 14.0 15.0 0.9 26 26 34 24
5-6 90.9 94.1 6.8 6.0 0.3 94.2 95.9 96.8 6.3 90.0 14.0 15.0 0.9 26 26 24 33
6-6 90.9 94.0 6.9 6.0 0.4 94.2 95.8 96.8 6.3 90.0 14.0 15.0 1.0 29 26 24 34
7-6 91.0 94.1 6.9 6.0 0.3 94.3 95.9 96.9 6.3 90.0 14.0 15.0 1.0 29 26 24 34
9 91.0 84.1 6.9 6.0 0.3 94.3 95.9 96.9 6.3 90.0 14.0 15.0 1.0 29 26 33 24
9-6 91.0 94.1 6.9 6.0 0.3 94.4 95.9 97.0 6.3 90.1 14.0 15.0 1.0 29 26 24 34
10-6 91.1 94.3 6.8 5.9 0.3 94.4 96.1 97.0 6.3 90.1 14.0 15.0 0.9 29 26 33 24
11-6 91.0 94.0 7.0 6.0 0.3 94.2 95.8 96.8 6.3 89.9 14.5 15.0 1.0 29 26 24 33
12-6 91.0 94.1 6.9 6.0 0.4 94.3 95.8 96.7 6.4 90.0 14.0 15.0 0.9 29 26 24 34

M 91.0 84.1 6.9 6.0 0.3 94.3 95.9 96.8 6.3 90.0 14.1 15.0 1.0 . . . .-
".0 0.1 0.1 0.1 0.0 0.0 0.1 0.1 0.1 0.0 0.1 0.2 0.0 0.1 - "

90 CI 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0 - . . .. -
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8.14 Diverigence of Noise Levels Within Individual Test Series

This section provides a look at variance within Individual test
series for the US/Canadian test program. Detailed evaluation of
flyover events with unusually large differences may lead to a better
understanding of why differences occur.

This section Is Intended to Identify those events within each test
series which have the highest and lowest EPUL values. The decibel
difference for the range Is also Identified. The Intent is to focus
on widely divergent events. Subsequent analyses In the ICAD O HP
evaluation process will attempt to identify whether or not the
differences are Indeed random variation or the result of bias in any
of the test environmental or operational conditions.

The analysis results shown in Table 20 indicate that typical range
values are on the order of 1.5 to 2.5 dB. However, a number of
cases arise where range values are on the order of 3.5 to 4 dD.
These are the cases into which detailed Investigations will be

4 conducted.

Table 20

HIGHEST /LOWEST EPNL VALUES IN A SERIES

'.4 TEST RUN, DELTA, AND STANDARD DEVIATION

SEIS RGTCENTER LEFT
HIGH /Low HIGH /LOW HIGH /LOW

A 86.6 85.5 87.2 86.3 87.9 87.1
A1,2,4 A5 A1,A2,A4 A7 A4 A5,6

I-1 IF =0. 39 A -0.9 0-0.36 A-0.8 0-0.28

AZ 86.7 86 87.9 87.6 87.8 87.5
AZ27 AZ29 AZ28 AZ30 AZ27,28 AZ29
A-0.7 0-0.32 A-O. 3 d6-0.13 4-0.3 0F-0. 14

AA86.8 85.2 88.2 87.1 87.7 87.1
MBS AA7 AA3 AA8 AA8 AA6
A-1. 6 6r-0.63 A-1. 1 6-0.43 A-0.6 O6-0.21

AY 88.8 85.7 88 86.1 89 88
AY19 AY30 AY24 AY19 AY21,23, AY29

A 3 -. 6A19d.-.5 -. r04
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Table 20 (Continued)

B 87 85.7 87.4 86.1 87.5 85.7
B33 B43,52 B43 B37 B39 B43
A41.3 0=0.48 A=1.3 @-0.47 A-1.8 00.53

BZ 86.5 85.5 86.7 86.2 87.7 86.7
BZ34 BZ30 BZ36 BZ32 BZ36 8Z38
A-1.0 0.0.38 A0.5 0-0.20 A-1.0 0-0.40

BB 87 85.7 88.8 86.6 88.3 86.4
8815,25 B19 813 819 BB13 8817,19
4-1.3 0-0.44 4=2.2 6-0.86 4.1.9 0-0.77

BY 87.8 87 92.4 88.3 90.1 88.3
BY3 BY11 BY15 BY13 BY9 BY13

mA-.8 .0.26 A-4.1 0.1.45 4.1.8 6=0.73

C 92.4 88.9 93.7 90.6 88.1 86.5
C46 C42 C40 C48 C34 C48
43.5 0-1.00 43.1 0=0.93 4-1.6 0=0.62

CZ 91.7 88.4 93 92.1 87.8 85.9
CZ35 CZ39 CZ31,33, CZ39 CZ39 CZ37
4-3.3 -1.23 4-0.9 0-0.40 4-1.9 W-0.80

CC 92.1 88.5 93.5 90.4 88.7 85
ccio CC14 CC22 CC14,C16 CC22 CC16
4=3.6 0=1.14 4.3.1 5-1.29 4,3.7 6-1.19

CY 92.6 89.1 93.6 92.1 87.9 86.1
CY14 CY18 CY1O CY2 CY16 CY2
43.5 -1.11 4,I.5 @5-0.46 41.8 -0.56

K 92.1 90.2 93.3 92.3 87.9 86.5
[42 146 145 [43 [46 [41
4-1.9 6-0.80 4-1.0 0=0.40 4-1.4 e-0.54

[1 91.7 89.4 93.4 89.9 87.2 84.7
K57 [152 [K53 KK56 KK57 KK56
A- 2.3  0-0.80 4-3.5 0-1.42 4=2.5 6=1.04
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APPENDIX A

Direct Read Acoustical Data and Duration Time for Flight Operations

This appendix presents direct read data and contains the results of the
Vhelicopter noise duration analysis for flight operations on an individual

event basis. Further information on direct read data processing is
contained in Section 5.1 of this report. Each table within this appendix
provides the following information:

Run Number The test run number.

SEL(dB) Sound Exposure Level, expressed in decibels.

AL(dB) A-Weighted Sound Level, expressed in decibels.

T(10-dB) Event 10 dB down duration time expressed in
seconds (acquired from graphic level
recorder).

K(A) Empirical duration constant.

Q Time history "shape factor."

Average The average of the column.

N Sample size.

Std Dev Standard deviation.

90% C.I. Ninety percent confidence interval.

Pic Site The microphone site at which the measurements
were taken.
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HELICOPTER: BELL 206 L-1 TABLE A.1

TEST DATE: 8-27-84

OPERATION: 492 FT. FLOVER (O.9*VH)/TARGET IAS-117 KTS

PILOT: 1 MIC SITE: 5

RUN NO. SEL(DB) AL(DB) T(1O-DB) [(A) Q

A-1 85.4 77.8 12.1 7 .5
A-2 86.2 78.9 12.2 6.7 .4
A-3 86.1 76.8 NA NA NA
A-4 85 77.3 13.1 6.9 .4
A-5 84.8 77.2 11.9 7.1 .5
A-6 85 77.5 12.1 6.9 .5
A-7 84.7 76.8 11.2 7.5 .6
A-8 84.7 77 12.1 7.1 .5

AVERAGE 85.20 77.40 12.10 7.00 .5

N 8 8 7 7 7-

STD.DEV. 0.61 0.69 0.56 .25 .04

90% C.I. 0.41 0.46 0.41 .19 .03

HELICOPTER: BELL 206 L-1 TABLE A.2

TEST DATE: 8-27-84

OPERATION: 492 FT. FLOVER (O.9*VH)/TARGET IASinll7 KTS

PILOT: 1 MIC SITE: 1

RUN NO. SEL(DB) AL(DB) T(1O-DB) [(A) Q

A-i 85.6 77.7 13.1 7.1 .5
A-2 86.4 79 NA NA NA
A-3 86.8 77.9 NA NA NA
A-4 85.7 77.6 NA NA NA
A-5 85.4 77.6 11.2 7.4 .
A-6 85.6 77.9 13.1 6.9 .4
A-7 85.1 77.6 11.1 7.2 .5

AVERAGE 85.80 77.90 12.10 7.10 .5

N 7 7 4 4 4

STD.DEV. 0.59 0.50 1.13 .23 .04

902 C.I. 0.43 0.37 1.33 .27 .05



HELICOPTER: BELL 206 L-1 TABLE A.3

TEST DATE: 8-27-84

* OPERATION: 492 FT. FLOVER (O.9*VH)/TARGET IASm117 KTS

PILOT: 1 MIC SITE: 4

-%RUN NO. SEL(DB) AL(DB) T(1O-DB) [(A) Q
A-1 85.1 71.5 12.1 12.6 1.9
A-2 86 72.4 12.1 12.6 1.9
A-3 86 71.6 13 12.9 2.1
A-4 85.8 71.2 12.3 13.4 2.3
A-5 84.8 70.7 13 12.7 2
A-6 85.5 72.5 11 12.5 1.8 i
A-7 85.1 72.8 11.5 11.6 1.5j
A-8 85.1 71.9 13.3 11.7 1.6

AVERAGE 85.40 71.80 12.30 12.50 1.9

N 8 8 8 8 8

STD.DEV. 0.47 0.71 0.79 .59 .28

90% C.I. 0.31 0.48 0.53 .39 .19

HELICOPTER: BELL 206 L-1 TABLE A.4

TEST DATE: 8-28-84

OPERATION: 492 FT. 150 M4 FLOVER

(O.9*VH)/TARGET IAS=117 ITS

PILOT: 2MICSIE

RUN NO. SEL(DB) AL(DB) T(1O-DB) [(A) Q

AA-1 85.3 77.9 13.3 6.6 .4
AA-2 85.4 77.8 11.5 7.2 .5
AA-3 85.7 78.2 NA NA NA
AA-4 85.3 77.6 NA NA NA
AA-5 85.2 77.8 11.2 7.1 .5
AA-6 85.1 77.1 12.1 7.4 .5
AA-7 84.6 77.2 13.6 6.5 .4
AA-8 85.3 77.5 11.3 7.4 .5

AVERAGE 85.20 77.60 12.20 7.00 .5

N 8 8 6 6 6

STD.DEV. 0.31 0.37 1.05 .38 .06

90% C.I. 0.21 0.25 0.86 .32 .05



HELICOPTER: BELL 206 L-1 TABLE A.5

TEST DATE: 8-28-84 -

OPERATION: 492 FT. 150 H FLYOVER (0.9*VH)/TARGET IAS=117 KTS

PILOT: 2 MIC SITE: 1

RUN NQ. SEL(DB) AL(DB) T(IO-DB) K(A) Q

AA-1 85.7 78.5 11.7 6.7 .4
AA-2 NA 76 13.3 NA NA
AA-3 86.7 78.1 13.1 7.7 .6
AA-4 85.1 77.7 11.8 6.9 .5
AA-5 84.8 77 12.5 7.1 .5
AA-6 85.5 78.2 11.5 6.9 .5
AA-7 84.9 77.2 12.1 7.1 .5
AA-8 85.2 78 NA NA NA

AVERAGE 85.40 77.60 12.30 7.10 .5

N 7 8 7 6 6

STD.DEV. 0.65 0.82 0.70 .34 .04

90% C.I. 0.48 0.55 0.52 .28 .03

HELICOPTER: BELL 206 L-1 TABLE A.6

TEST DATE: 8-28-84

OPERATION: 492 FT. 150 M FLYOVER (0.9*VH)/TARGET IAS=117 KTS

PILOT: 2 MIC SITE: 4

RUN NO. SEL(DB) AL(DB) T(1O-DB) K(A) Q

AA-1 86 78.2 NA NA NA
AA-2 85.7 78 11.3 7.3 .5
AA-3 NA 77.2 13.3 NA NA
AA-4 85.5 78.4 NA NA NA
AA-5 85.5 77.3 NA NA NA
AA-6 84.8 77.2 11.9 7.1 .5
AA-7 85.3 77.3 NA NA NA

AVERAGE 85.50 77.70 12.20 7.20 .5

N 6 7 3 2 2

STD.DEV. 0.40 0.52 1.03 .17 .03

90% C.I. 0.33 0.38 1.73 .78 .12



HELICOPTER: BELL 206 L-1TALA.

TEST DATE: 8-28-84I

OPERATION: 492 FT. 150 M FLOVER (0.9*VH)/TARGET IASw117 ITS

PILOT: 1 MIC SITE: 5

RUN NO. SEL(DB) AL(DB) T(1O-DB) 1(A) Q

AZ-26 85 77 11.6 7.5 .5
AZ-27 84.1 76.9 11.1 6.9 .5
AZ-28 84.1 76.9 11.2 6.9 .5

*AZ-29 83.8 75.8 13.5 7.1 .5
AZ-30 82.9 74.5 12.2 7.7 .6

AVERAGE 84.00 76.20 11.90 7.20 .5

N 5 5 5 5 5

STD.DEV. 0.75 1.08 0.98 .39 .05

902 C.I. 0.72 1.03 0.94 .37 .05

HELICOPTER: BELL 206 L-1 TABLE A.8

* TEST DATE: 8-28-84

OPERATION: 492 FT. 150 M FLYOVER.(0.9*VH)/TARGET IAS=117 ITS

PILOT: 1 KIC SITE: 1

RUN NO. SEL(DB) AL(DB) T(10-DB) 1(A) Q

AZ-26 84.8 76.6 11 1 7.8 .6
AZ-27 84 76.5 12.4 6.9 .5
AZ-28 83.9 76.3 11.1 7.3 .5
AZ-29 84.1 76.9 12.1 6.6 .4
AZ-30 83.5 75.6 13 7.1 .5

AVERAGE 84.10 76.40 11.90 7.10 .5

N 5 5 5 5 5

STD.DEV. 0.47 0.49 0.83 .46 .06

90% C.I. 0.45 0.46 0.79 .44 .06



". D-A159 898 INTERNATIONAL CIVIL AVIATION ORGANIZATION HELICOPTER 2/5
NOISE MEASUREMENT RE (U) FEDERAL AVIATION

ADMINISTRATION WASHINGTON DC OFFICE OF ENVIR

UNCLASSIFIED J S NEWMAN ET AL SEP 85 FAR/EE-85-6 F/G 14/2 N



11111 I ItI

.. 0I a II e Ii i i n i '* . . . . .. 3 6 2 A, , .. .

11111 1.8

MICROCOPY RESOLUTION TEST CHART

NATIONAL BUREAU OF STANDARDS- 1963-A



HELICOPTER: BELL 206 L-1 TABLE A.9

TEST DATE 8-28-84

OPERATION: 492 FT. 150 M FLOVER (0.9*VH)/TARGET IAS=117 ITS

PILOT: 1 MIC SITE: 4

RUN NO.% SEL(DB) AL(DB) T(10-DB) I(A) Q

AZ-26 84.6 76.5 14.5 7 .5
AZ-27 83.9 75.8 14.7 6.9 .4
AZ-28 84.1 76.4 12.7 7 .5

aAZ-29 83.9 76.1 13.3 6.9 .5
AZ-30 83.3 75.6 13.3 6.9 .4

AVERAGE 84.00 76.10 13.70 6.90 .4

N 5 5 5 5 5

STD.DEV. 0.47 0.38 0.86 .05 .01

90Z C.I. 0.45 0.37 0.82 .05 .01

HELICOPTER: BELL 206 L-1 TBEA1

TEST DATE: 8-29-84

OPERATION: 492 FT. 15014 FLOVER (O.9(VH)/TARGET IASll7

PILOT: 2 MIC SITE: 1

RUN NO. SEL(DB) AL(DB) T(10-DB) I(A) Q

AY-19 85.4 NA NA NA NA
AY-20 85.8 78.5 NA NA NA
AY-21 86 NA NA NA NA
AY-.22 85.3 77.4 NA NA NA
AY-23 84.7 76.7 NA NA NA
AY-.24 85.1 79 NA NA NA
AY-25 85.2 77 NA NA NA
AY-26 84.6 76.2 NA NA NA
AY-27 NA NA NA NA NA
AY-28 83.9 76 NA NA NA

.'AY-29 84 75.9 NA NA NA
* AY-.30 84.1 76.3 NA NA NA

AVERAGE 84.90 77.00

N 11 9

STD.DEV. 0.72 1.11

902 C.I. 0.39 0.69

a12



HELICOPTER: BELL 206 L-1 TABLE A.11

TEST PATE: 8-29-84

OPERATION: 492 FT. 150HMLOVER (O.9(VH)/TARGET IASwl17

PILOT: 2 MIC SITE: 5

RUN NO. SEL(DB) AL(DE) T(1O-DE) [(A) Q

AY-19 NA NA 13.3 NA NA
AY-20 NA NA 8.4 NA NA
AY-21 NA NA 10.4 NA NA
AY-22 NA NA 12 NA NA
AY-23 NA NA 12 NA NA
AY-24 NA NA 13.4 NA NA
AY-25 NA NA 14 NA NA
AY-26 NA NA 1.NANA

AY-27NA NA 13.3 NA N
AY-27 NA NA 17.1 NA NA

.4AY-28 NA NA 13.3 NA NA
AY-29 NA NA 15.2 NA NA

AVERAGE 13.20

N 12

STD.DEV. 2.39

90% C.I. 1.24



HELICOPTER: BELL 206 L-1 TABLE A.12

TEST DATE: 8-27-84

-' OPERATION: ICAO TAKEOFF

PILOT: 1 MIC SITE: 4

RUN NO. SEL(DB) AL(DB) T(10-DB) K(A) Q

B-33 83.2 74.1 NA NA NA
B-35 82.7 72.0 NA NA NA
B-37 84.0 73.7 26.0 7.3 .4
B-39 83.0 71.9 NA NA NA
B-41 83.8 73.3 26.5 7.4 .4
B-43 83.2 72.4 NA NA NA
B-45 83.4 74.0 26.4 6.6 .3
B-47 83.3 72.7 22.9 7.8 .5
B-49 83.6 73.3 24.5 7.4 .4
B-51 NA 72.7 24.7 NA NA
B-52 82.9 72.8 22.9 7.4 .5

AVERAGE 83.3 73 24.8 7.32 .42

N 10 11 7 6 6

STD.DEV. .4 .75 1.54 .39 .08

90% C.I. .23 .41 1.13 .32 .07

*HELICOPTER: BELL 206 L-1 TABLE A."13

TEST DATE: 8-28-84

OPERATION: 6 DEGREE APPROACH

PILOT: 2 MIC SITE: 5

RUN NO. SEL(DB) AL(DB) T(1O-DB) K(A) Q

KK-52 90.8 83 12.4 7.1 .5
KK-53 92.6 84.3 14.9 7.1 .5
KK-54 90.4 83.1 12.3 6.7 .4
KK-55 90.3 82.3 13.5 7.1 .5
KK-56 NA 81.8 12.5 NA NA
KK-57 92.2 84.1 NA NA NA
KK-58 NA NA NA NA NA

a.AVERAGE 91.30 83.10 13.10 7.00 .5

N 5 6 5 4 4

STD.DEV. 1.07 0.98 1.11 .2 .02

90Z C.I. 1.02 0.80 1.05 .24 .02



HELICOPTER: BELL 206 L-1 TABLE A.14

TEST DATE: 8-27-84

OPERATION: ICAO TAKEOFF

PILOT: 1 MIC SITE: 5
&

RUN NO. SEL(DB) AL(DB) T(1O-DB) K(A) Q

B-33 86.6 78.4 15.5 6.9 .4

B-35 86.6 78.6 15.9 6.7 .4

B-37 86.7 78.4 14.6 7.1 .5
- B-39 86.2 77.7 NA NA NA

B-41 87.2 79.7 NA NA NA
B-43 86.2 78.0 14.6 7 .5
B-45 86.3 78.2 13.6 7.1 .5
B-47 87.4 79.3 13.9 7.1 .5
B-49 87.0 80.0 13.5 6.2 .4
B-51 85.8 77.6 15.5 6.9 .4

B-52 86.5 78.8 14.3 6.7 .4

AVERAGE 86.6 78.6 14.6 6.86 .4

N 11 11 9 9 9

STD.DEV. .47 .78 .87 .29 .05

90% C.I. .26 .43 .54 .18 .03

HELICOPTER: BELL 206 L-1 TABLE A.15

TEST DATE: 8-27-84

OPERATION: ICAO TAKEOFF

. PILOT: 1 MIC SLTE: 1

RUN NO. SEL(DB) AL(DB) T(1O-DB) K(A) Q

B-33 84.6 75.0 17.6 7.7 .5
B-35 NA NA NA NA NA
B-37 84.8 75.0 19.9 7.5 5
B-39 84.0 74.6 19.3 7.3 .5
B-41 85.0 75.7 18.0 7.4 .5
B-43 82.8 74.6 NA NA NA
B-45 84.9 75.3 NA NA NA
B-47 84.7 75.3 19.2 7.3 .5
B-49 84.4 74.8 16.9 7.8 .5
B-51 84.1 74.9 19.3 7.2 .4
B-52 83.8 74.8 NA NA NA

AVERAGE 84.3 75 18.6 7.46 .49

N 10 10 7 7 7

STD.DEV. .67 .35 1.1 .22 .04

90% C.I. .39 .2 .81 .16 .03
?r. . . . . .



HELICOPTER: BELL 206 L-1 TABLE A.16

TEST DATE: 8-28-84

OPERATION: ICAO TAKEOFF

PILOT: 2 MIC SITE: 5

RUN NO. SEL(DB) AL(DB) T(1O-DB) K(A) Q

BB-11 86.7 78 14.3 7.5 .5
BB-13 NA NA 14.5 NA NA
BB-15 85.3 76 13.9 8.1 .6

BB-17 87.6 NA 14.3 NA NA

BB-19 85.8 77.2 15.9 7.2 .5I
BB-21 86.7 78.3 14.8 7.2 .5

AVERAGE 86.40 77.40 14.60 7.50 .5

N 5 4 6 4 4

STD.DEV. 0.89 1.03 0.69 .46 .07

90% C.I. 0.85 1.21 0.57 .54 .08

HELICOPTER: BELL 206 L-1 TABLE A.17

TEST DATE: 8-28-84

OPERATION: ICAO TAKEOFF

PILOT: 2 MIC SITE: 1

RUN NO. SEL(DB) AL(DB) T(1O-DB) K(A)Q

BB-11 86.6 NA NA NA NA
BB-13 87 NA 18.7 NA NA
BB-15 84.4 74 NA NA NA

*BB-17 86.1 76.5 19.4 7.5 .5
BB-19 84.7 75.6 19.3 7.1 .4
BB-21 84.9 74.6 19.2 8 .6

AVERAGE 85.60 75.20 19.20 7.50 .5

N 6 4 4 3 3

STD.DEV. 1.09 1.10 0.31 .48 .07

90% C.I. 0.90 1.30 0.37 .8 .12



HELICOPTER: BELL 206 L-1 TABLE A.18

TEST DATE: 8-28-04

OPERATION: ICAO TAKEOFF

PILOT: 1 MIC SITE: 1

RUN NO. SEL(DB) AL(DB) T(IO-DB) K(A) Q

BZ-32 83.5 74 18.1 7.6 .5
BZ-34 84.4 74.7 22.2 7.2 .4
BZ-36 84 73.9 21.4 7.6 .5
BZ-38 83.9 NA 19.3 NA NA
BZ-40 NA NA NA NA NA

AVERAGE 84.00 74.20 20.30 7.40 .5

N 4 3 4 3 3

STD.DEV. 0.37 0.44 1.88 .21 .04

90% C.I. 0.44 0.73 2.22 .36 .06

HELICOPTER: BELL 206 L-1 TABLE A.19

TEST DATE: 8-28-84

OPERATION: ICAO TAKEOFFSt

PILOT: 2 MIC SITE: 4

RUN NO. SEL(DB) AL(DB) T(1O-DB) K(A) Q

BB-11 86.4 NA NA NA NA
BB-13 86.1 76.5 24.7 6.9 .4
BB-15 84.2 73.7 26.5 7.4 .4
BB-17 85.2 75.1 21.7 7.6 .5
BB-19 84.1 73.9 24.1 7.4 .4
BB-21 84.6 73.7 26.6 7.6 .5

AVERAGE 85.10 74.60 24.70 7.40 .4

N 6 5 5 5 5

STD.DEV. 0.98 1.22 2.01 .29 .04

90% C.I. 0.80 1.16 1.92 .28 .04

* . > - . - . .
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HELICOPTER: BELL 206 L-1 TABLE A.20

TEST DATE: 8-28-04

OPERATION: ICAO TAKEOFF

" PILOT: 1 MIC SITE: 4

RUN NO. SEL(DB) AL(DB) T(1O-DB) K(A) Q

BZ-32 NA 72.1 27.8 NA NA
BZ-34 83.1 73 26.4 7.1 .4
BZ-36 82.8 72.4 26.5 7.3 .4
BZ-38 83.1 72.5 28.8 7.3 .4
BZ-40 NA 71.7 25.7 NA NA

AVERAGE 83.00 72.30 27.00 7.20 .4

N 3 5 5 3 3

STD.DEV. 0.17 0.48 1.24 .11 .0

90% C.I. 0.29 0.46 1.18 .18 .02

HELICOPTER: BELL 206 L-1 TABLE A.21

TEST DATE: 8-28-04

OPERATION: ICAO TAKEOFF

PILOT: 1 MIC SITE: 5

RUN NO. SEL(DB) AL(DB) T(1O-DB) K(A) Q

BZ-32 85.6 77.5 14.6 7 .4
BZ-34 86.1 78.6 13.5 6.6 .4
BZ-36 86.2 77.8 15.1 7.1 .5
BZ-38 85.2 76.2 16 7.5 .5
BZ-40 84.7 76.4 13.9 7.3 .5

AVERAGE 85.60 77.30 14.60 7.10 .5

N 5 5 .5 5 5

STD.DEV. 0.63 1.00 0.99 .32 .03

90% C.I. 0.60 0.95 0.94 .3 .03

i. 1 A



HELICOPTER: BELL 206 L-1 TABLE A.22

TEST DATE: 8-29-84

OPERATION: ICAO TAKEOFF

PILOT: 2 MIC SITE: 5

RUN NO. SEL(DB) AL(DB) T(1O-DB) K(A) Q

BY-7 NA NA 14.8 NA NA
BY-9 NA NA 12.8 NA NA

BY-1i NA NA 13.7 NA NA
BY-13 NA NA 15.3 NA 14
BY-i7 NA NA 16 NA NA
BY-17 NA NA NA NA NA

AVERAGE 14.50

N 5

STD.DEV. 1.28

902 C.I. 1.22

HELICOPTER: BELL 206 L-1 TABLE A.23

TEST DATE: 8-29-84

OPERATION: ICAO TAKEOFF

PILOT: 2 MIC SITE: 1

RUN NO. SEL(DB) AL(DB) T(IO-DB) 1(A) Q

BY-7 86.5 77.3 16.8 7.5 .5
BY-9 86.9 77.9 16.9 7.3 .5

BY-11 86.3 77.3 16.2 7.4 .5
, BY-13 85.9 76.4 NA NA NA

BY-IS 86.6 77.1 NA NA NA
BY-17 86.9 76.5 NA NA NA

AVERAGE 86.50 77.10 16.60 7.40 .5

N N 6 6 3 3 3

STD.DEV. 0.38 0.56 0.38 .09 .0

902 C.I. 0.31 0.46 0.64 .15 .02

4 ..
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HELICOPTER: BELL 206 L-1 TABLE A.24

TEST DATE: 8-27-84

OPERATION: 6 DEGREE APPROACH

PILOT: 1 MIC SITE: 5

RUN NO. SEL(DB) AL(DB) T(1O-DB) 1(A)Q

C-.32 NA 79.9 16 NA NA
C-34 90.9 82.5 16.9 6.8 .4
C-.36 91.9 84.2 NA NA NA
C-.38 91.7 83.4 17 6.7 .4
C-40 88.6 NA NA NA NA
C-42 91.4 83.6 NA NA NA
C-44 91.7 82.2 NA NA NA
C-46 90.8 82.9 13.7 6.9 .5
C-48 89.9 83.2 NA NA NA
C-5O 89.9 81.3 17.2 7 .4

AVERAGE 90.80 82.60 16.20 6.85 .43

N 9 9 5 4 4

STD.DEV. 1.10 1.31 1.45 .13 .05

902 C.I. 0.68 0.81 1.38 .15 .06

HELICOPTER% BELL 206 L-1 TABLE A.25

TEST DATE: 8-29-84

OPERATION: ICAO TAKEOFF

PILOT: 2 MIC SIME 4

RUN NO. SEL(DB) AL(DB) T(1O-DB) 1(A) Q
BY-7 NA NA NA NA NA
B1-9 NA NA NA NA NA

BY-11 NA NA NA NA NA
BY-13 NA NA NA NA NA
BY-15 NA NA NA NA NA
BY-17 NA NA NA NA NA

AVERAGE

N

STD.DEV.

901 C.I.



HELICOPTER: BELL 206 L-1 TABLE A.26

TEST DATE: 8-27-84

OPERATION: 6 DEGREE APPROACH

PILOT: 1 MIC SITE: 4

RUN NO. SEL(DB) AL(DB) T(1O-DB) K(A) Q

C-32 89.7 30.9 17 7.2 .5
C-34 90 80 22.9 7.4 .4
C-36. 88.4 80.7 NA NA NA
C-38 88.8 79.6 17.1 7.5 .5
C-40 90.2 81.5 21.7 6.5 .3
C-42 89.3 NA NA NA NA
C-44 NA 81.1 20.2 NA NA
C-46 87.7 78.2 NA NA NA
C-48 NA NA NA NA NA

*C-5O 89.2 80 20.5 7 .4

AVERAGE 89.20 80.30 19.90 7.12 .42

N 8 8 6 5 5

STD.DEV. 0.84 1.05 2.41 .4 .08

90% C.I. 0.56 0.70 1.98 .38 .08

HELICOPTER: BELL 206 L-1 TABLE A.27

TEST DATE: 8-27-84

OPERATION: 6 DEGREE APPROACH

-~PILOT: 1 MIC SITE: 1

RUN NO. SEL(DB) AL(DB) T(10-DB) 1(A) Q
C-32 87.9 80.7 NA NA NA
C-34 90.5 82.4 15.7 6.8 .4
C-36 90 81.8 14.5 7.1 .5
C-38 90.7 81.5 NA 'NA NA
C-40 91.5 NA 12.5 NA NA
C-42 90.7 84.5 15.4 5.2 .3

77 C-44 91.2 82.1 NA NA NA
C-46 89.9 82.2 12.2 7.1 .5
C-48 NA NA 18.2 NA NA
C-5O 89.2 NA 18.1 NA NA

AVERAGE 90.20 82.20 15.20 6.50 .4

N 9 7 7 4 4

STD.DEV. 1.10 1.17 2.40 .89 .09

90% C.I. 0.68 0.86 1.76 1.04 .11



HELICOPTER: BELL 206 L-1 TABLE A.28

TEST DATE: 8-28-84

OPERATION: 6 DEGREE APPROACH

PILOT: 2 MIC SITE: 1

RUN NO. SEL(DB) AL(DB) T(IO-DB) K(A) Q

CC-1O 90.5 82 13.5 7.5 .5
CC-12 90.2 83.4 11.5 6.4 .4
CC-14 88.2 81.6 11.3 6.3 .4
CC-16 89 82 12.7 6.3 .4
CC-18 NA NA 12.1 NA NA
CC-20 90 81.5 13.3 7.6 .5
CC-22 91.1 84 NA NA NA
CC-24 90.1 81.7 13.4 7.5 .5

AVERAGE 89.90 82.30 12.50 6.90 .5

N 7 7 7 6 6

STD.DEV. 0.97 0.98 0.92 .64 .07

90% C.I. 0.71 0.72 0.68 .53 .05

HELICOPTER: BELL 206 L-1 TABLE A.29

TEST DATE: 8-28-84

OPERATION: 6 DEGREE APPROACH

PILOT: 2 MIC SITE: 5

RUN NO. SEL(DB) AL(DB) T(10-DB) K(A) Q

CC-10 91 82.9 14.7 6.9 .4
CC-12 90.5 83.1 NA NA NA
CC-14 NA 80.7 14.3 NA NA
CC-16 90.3 83.2 13.9 6.2 .4
CC-18 NA NA 13 NA NA
CC-20 91.7 83.2 13.3 7.6 .5
CC-22 89.9 82.6 14.9 6.2 .4
CC-24 91.6 83.2 14.3 7.3 .5

AVERAGE 90.80 82.70 14.10 6.80 .4

N 6 7 7 5 5

STD.DEV. 0.73 0.91 0.70 .61 .07

90% C.I. 0.60 0.67 0.52 .58 .07



HELICOPTER: BELL 206 L-1 TABLE A.30

TEST DATE: 8-28-84

OPERATION: 6 DEGREE APPROACH

PILOT: 1 MIC SITE: 5
A.

RUN NO. SEL(DB) AL(DB) T(10-DB) K(A) Q

CZ-31 91.2 82.7 NA NA NA
CZ-33 90.4 83.4 NA NA NA
CZ-35 91.1 83.7 13.1 6.6 .4
CZ-37 88.9 NA NA NA NA
CZ-39 NA NA 14.7 NA NA

AVERAGE 90.40 83.30 13.90 6.60 .4

N 4 3 2 1 1

STD.DEV. 1.06 0.51 1.13

90% C.I. 1.25 0.87 5.05

HELICOPTER: BELL 206 L-1 TABLE A.31

TEST DATE: 8-28-84

OPERATION: 6 DEGREE APPROACH

PILOT: 2 MIC SITE: 4

RUN NO. SEL(DB) AL(DB) T(IO-DB) K(A) Q

CC-10 88.5 80.2 15.7 6.9 .4
CC-12 87.7 NA 18.6 NA NA
CC-14 NA NA NA NA NA
CC-16 88.6 80.1 15.7 7.1 .5
CC-18 NA NA NA NA NA
CC-20 89.3 80.8 NA NA NA
CC-22 NA 82.6 18.1 NA NA
CC-24 89.8 81.4 18.1 6.7 .4

AVERAGE 88.80 81.00 17.20 6.90 .4

N 5 5 5 3 3

STD.DEV. 0.80 1.03 1.42 .22 .04

90% C.I. 0.77 0.98 1.35 .36 .06

. ., , , .. -.<..... - ...... . . . . .. . . . . . . . . . . . . . . . . . . . . . . . ......-.............----- - --- .-



Table B. 3

US/CANADIAN TEST - DULLES INTERNAIIONAL AIRPORT

,EL'_ 20-s-Li 1iEL12Op1Tc.R DOTITSC
3/18/85

SUWmARY NOISE LEVEL DATA

AS MEASURED

SITE: 16 CENTERLINE-CENTER (FLUSH) AUG. 27.!9e4

EV SEL ALa SEL-AL2 k(A) a EPNL PNLI ?NLTm K(F 0ASPLa DUR(A) DU0P) TC BAND rAX. NOY WANDS

6 DEGREE APPROACH -- TARGET IA 57kts. -- ICAO

C32 90.9 33.8 7,1 6.1 0.4 - 95.6 96.1 - 92.6 14.5 - 0.5 19 25 24 26
C34 93.3 85.4 8.0 6.4 0.3 95. 96.4 97.1 6.9 92.9 18.0 17.5 0.7 18 24 25 23
C36 92.3 84.4 7.9 6.? 0.4 04.7 96.3 96.7 6.9 93.3 14.5 14.0 0.5 24 24 2F 23
C3 93.0 84.0 9.1 7.1 0.4 95.1 95.1 95.6 7.4 92.8 19.0 19.0 0.5 25 25 26 24
C40 93.9 87.1 6.8 6.: 0.4 95.8 97.? 98.3 6.5 93.6 13.0 14.5 0.4 18 25 24 27
C42 93.2 B.6 ..7 .b 0.3 95.5 97.2 97.2 6.7 93.5 15.5 17.5 - 27 25 24 27
C44 93.2 84.5 9.7 6.9 0.4 95.2 95.4 95.7 7.3 93.7 18.5 20.0 0.4 28 24 25 26
C46 92.5 84.8 7.7 s.9 0.5 95.0 96.1 96.6 7.3 93., 13.0 1A.0 0.7 27 24 25 27
C48 90.0 80,8 9.2 7.0 0.4 92.8 93.3 93.9 7.2 91.5 20.0 ;7,5 0.4 19 24 25 26
SC, 92.0 83.2 B.b 7.1 0.4 94.4 95.3 95.7 7.2 92.4 17.5 16.0 0.6 19 24 25 23

Avo. 92.4 84.4 8.0 b.6 0.4 94.9 95.9 96.3 7.0 92.9 16.3 16.7 J.5 . . . .
Std Dv 1.2 1.8 0.9 0.5 0.0 0.9 1.3 1.2 0.3 0., 2.6 2.2 0.2 -
901 CI 0.7 1.0 0.5 0.3 0.0 0.6 0.7 0.7 0.2 0.4 1.5 1.4 0.1 - . .

TAKEOF c 
-- TAPGET IAk 57k-.,. -- ICAO

e33 87.1 77.3 9.3 7.5 0.5 90.9 90.6 92.2 7.2 85.6 :7.5 15.5 2.4 19 24 25 22
837 87.1 77.4 9.7 ;.4 0. 91.! 90.7 92.6 7.5 86.0 20.0 15.5 1.9 19 24 25 32
339 96.1 77.2 9.0 7.0 0.A 90.8 90.6 92.k 6.9 85.1 19.9 :5.5 11.0 19 24 32 34
4 87.1 77.7 9.4 7.1 0.4 90.8 90.4 92.4 7.0 85.5 21.0 .5 25 19 22 25 26

843 86.7 76.8 9.9 7.2 0.4 91.0 90.1 92.3 7.4 85.8 23.5 15.5 2.3 19 24 25 26
845 87.3 77.3 9.9 7.3 0.4 91.4 90.5 92.5 7.1 85.3 23.0 17.5 2.1 19 24 25 26
R47 87.0 77.4 9.6 7.5 0.5 91.3 90.6 92.8 7.1 86.1 19.5 15.5 2.2 22 22 24 25
BA9 67, 77.4 9.i 7., 0.5 91.1 90.4 93.0 7.0 85.9 18.0 14.5 2.7 19 22 24 t-
852 p6.3 -. 9 9. 7.Z 0.4 10.4 89.9 9'., 7.3 85.3 19.5 5.0 2.2 22 22 25 24

Ave. 86.8 77.3 9.5 7.3 O.A 91.0 90.4 92.5 7.2 85.6 20.1 1 .- 2.2
Sta Dv 0.4 0.3 0.3 .2 .0 0.3 0.3 0.3 0.2 0.4 2.1 0.8 0.3 . . . .
90Z Ci C.2 0.2 0.2 0,. 0.0 0.2 0.2 0.2 0.1 0.2 1.3 0.5 0.2

300 . FLYOVE? -- ARSGET ;AS 117kts. --

69 3.5 74.8 8.8 6.6 0.4 86.6 86.3 97.6 7.0 82.3 21.0 19.5 1.3 20 26 24 27
G10 3.t 73.8 9.8 6.5 0.3 86.6 85.7 87.2 6.3 81.6 32.5 31.5 1.4 20 26 23 25
811 83.1 74.5 8.7 6.7 0.4 86.3 86.0 87.4 6.9 82.6 20,0 19.5 1.5 20 26 24 23
G13 83.2 73.4 9.8 7.4 0.5 86.3 85.3 86.7 7.5 81.9 21.0 19.5 1.4 20 26 23 24
6:4 3.2 73.5 9.8 7.1 0.4 96.4 85.4 97.0 6.8 81.6 24.0 24.0 1.6 20 26 23 24
615 83.1 73.1 10.0 7.4 0.4 5.9 85.0 86.3 7.4 81.6 23.0 20.0 1.4 20 26 23 24
616 92.5 73.5 9.0 6.6 0.3 85.8 85.2 86.6 6.8 91.9 23.0 22.5 1.4 20 26 23 25

Avc. 83.2 73.8 9.4 6.9 0.4 86.3 85.5 87.0 7.0 81.9 23.5 22.4 1.4 -
Std Dv 0.4 0.6 0.6 O.A 0.1 0.3 ,>.5 0.5 0.4 0.4 4.2 4.4 0.1 -
?0% CI 0.3 1.4 0.4 0.3 0.0 0.2 0.3 0.4 0.3 0.3 3.1 3.2 0.1

4 - NOISE INDEXES CALCULATED USI4G MEASURED DATA UNCORRECTED
FOR TEMPERATURE,HUMIDITY,OR AIRCRAFT DEVIA110S FROM REF FLIGHT TRACK

- TSC2,4-SAMPLE WEIGHTED LOGARITHMIC AVERAGE

U- ' -' , - ., i . i , - j ,i . i " . 7 i . -' - i , i , - . ' . : . - . -i -" . ,- . - . . . - . - - 1 - - . .7



Table B.2

US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

BELL 206-L1 HELICOPTER DOT/TSC3/ 4/v) '.'

SUMMARY NOISE LEVEL DATA

AS MEASURED *

SITE: I CENTERLINE - CENTER AUG. 27,1984

EV SEL AL& SEL-AL- K(A) 0 EPNL P4L,, PNLT K(P) OASPLN DUR(A) DUR.P) TC BAND MAX. NOY BANDS

150 .. FLYOVER -- TARGET IAS 130kts. -- V

B17 84.2 77.1 7.0 6.9 0.5 87.9 89.5 90.8 6.7 85.3 10.5 11.5 1.2 22 26 23 34
HIS 84.6 78.2 6.5 5.9 0.4 88.3 90.4 91.6 6.1 86.3 12.5 12.5 1.1 23 26 23 34
M19 84.3 76.7 7.6 7.0 0.5 87.7 89.3 90.6 6.9 85.2 12.0 11.0 1.1 22 26 23 22
H20 84.0 77.5 6.5 6.5 0.4 87.6 89.7 90.9 6.4 85.9 10.0 11.5 1.2 23 26 23 Z4
M21 84.2 77.3 6.9 6.7 0.4 87.7 89.5 90.8 6.6 85.2 11.0 11.0 1.2 22 26 23 34

Avg. 84.3 77.4 6.9 6.6 0.4 87.8 89.7 90.9 6.5 85.6 11.2 11.5 1.2 - - - -
StO 0.2 0.5 0.5 0.4 0.1 0.3 0.4 0.4 0.3 0.5 1.0 0.6 0.0 - - - -

90% CI 0.2 0.5 0.4 0.4 0.0 0.3 0.4 0.4 0.3 0.5 1.0 0.6 0.0 - - - -

150 a. FLYOYER -- TARGET lAS 117kts. -- 0.9h

Al 84.6 77.4 7.3 6.6 0.4 87.8 89.6 90.8 6.8 84.9 12.5 10.5 1.1 23 23 26 27
A2 85.5 78.1 7.4 6.4 0.4 88.8 90.5 91.7 6.3 85.4 14.0 13.5 1.2 23 23 26 27
A4 84.9 77.1 7.9 6.5 0.4 88.2 89.4 90.5 6.4 85.0 16.0 16.0 1.0 23 26 23 27
A5 94.4 76.9 7.5 7.0 0.5 87.7 89.6 90.8 6.9 84.8 12.0 10.0 1.3 23 23 26 27
A6 84.8 77.4 7.4 6.7 0.4 88.2 89.6 90.8 6.5 84.7 13.0 13.5 1.1 22 26 23 27
A7 84.1 76.8 7.3 6.5 0.4 87.3 89.2 90.5 6.8 84.5 13.0 10.0 1.0 23 23 26 22
48 84.7 77.0 7.7 6.5 0.4 88.0 89.4 90.6 6.2 84.6 15.5 15.0 1.2 23 23 26 27

Avo. 84.7 77.2 7.5 6.6 0.4 88.0 89.6 90.8 6.6 84.8 13.7 12.6 1.1 - - - -
Std Dv 0.4 0.4 0.2 0.2 0.0 0.5 0.4 0.4 0.3 0.3 1.5 2.5 0.1 - - -
90% CI 0.3 0.3 0.2 0.1 0.0 0.4 0.3 0.3 0.2 0.2 1.1 1.8 0.1 - - -

150 a. FLYOVER -- TARGET lAS 104kts. -- 0.BVh

122 81.7 73.4 8.3 7.1 0.5 85.1 85.9 86.9 6.8 82.1 14.5 16.0 1.0 23 26 23 27
124 82.5 74.8 7.8 6.3 0.4 85.8 87.1 88.3 5.8 82.0 17.0 19.5 1.2 23 26 23 25
125 82.5 75.1 7.4 6.4 0.4 85.9 88.1 89.4 6.0 82.6 14.5 12.0 1.3 23 23 26 22
126 84.0 75.9 8.0 7.0 0.5 87.0 88.2 89.3 6.7 83.6 14.0 14.0 1.1 23 23 26 22

Avj. 82.7 74.8 7.9 6.7 0.4 86.0 87.3 88.5 6.3 82.6 15.0 15.4 1.2 - . .
St ov 0.9 1.0 0.4 0.4 0.1 0.8 1.1 1.2 0.5 0.7 1.4 3.2 01 -
90% CI 1.1 1.2 0.4 0.5 0.1 0.9 1.3 1.4 0.6 0.9 1.6 3.8 0.1 - . .

150 a. FLYOVER -- TARGET IAS 91kts. -- 0.7h 7

J27 - NODATA
J28 33.6 75.3 8.3 7.1 0.5 86.6 86.6 87.9 7.1 83.6 14.5 17.5 1.1 22 23 22 26
J29 85.0 76.2 8.8 7.4 0.5 87.4 88.2 89.2 7.2 85.0 15.0 14.0 0.9 23 26 23 27
J30 83.8 75.6 8.2 6.8 0.4 86.7 87.9 88.9 6.7 84.4 16.5 14.5 1.1 23 23 26 27
J31 84.9 78.5 6.5 5.9 0.4 87.4 89.5 90.2 6.5 84.7 12.5 13.0 0.7 18 26 27 28

yq. 84.3 76.4 7.9 6.8 0.4 87.0 88.0 89.0 6.9 84.4 14.6 14.7 1.0 - - - -
St" D 0.7 1.4 1.0 0.7 0.1 0.5 1.2 1.0 0.3 0.6 1.7 1.9 0.2 - - -
90t C 0.9 1.7 1.2 0.8 0.1 0.5 1.4 1.1 0.4 0.7 1.9 2.3 0.2 - - -

- NOISE INDEXES CALCULATED USING MEASURED DATA UNCORRECTED 71
FOR TEMPERATURE,HUWIDITY,R AIRCRAFT DEVIATION FRM REF FLIGHT TRACK .

- TSC2,4-SAMPLE WEIGHTED LOGARITHMIC AVERAGE



Table B. 1

. US/CAIM TEST - DILLES INTERNATISNAL AIRPORT

BELL 206-LI HELICOPTER DOYTSl
3/ 4/85

S' ARY NOISE LEVEL DATA

AS MEASURED

SITE: I CENTERLINE - CENTER AUG. 27,1984

EV SEL A.. SEL-ALm XWA 0 EPHI PNI. PNIT. K(P) OAsP~ DURCA) D13(P) IC BAN MAX. NOY BANDS

6 DEREE PROA -- TARET !S 57kts. -- ICAO

C32 87.7 80.8 6.9 6.0 0.3 90.6 92.7 94.0 6.2 89.6 14.5 12.0 1.3 18 25 26 24
C34 90.1 81.9 8.2 6.4 0.3 92.6 92.9 93.8 6.9 89.8 19.0 18.5 0.9 18 23 24 26
C36 89.1 81.1 8.0 6.9 0.4 91.9 93.1 94.1 6.7 89.9 14.5 14.5 1.0 25 25 26 24
C38 9.4 81.2 9.2 6.9 0.4 92.9 92.4 93.6 7.0 90.3 21.5 21.0 1.2 25 25 27 26
C40 91.0 84.3 6.7 5.9 0.3 93.3 94.8 95.2 6.8 91.0 13.5 15.5 0.4 28 26 24 23
C42 90.7 84.0 6.7 5.5 0.3 93.3 94.8 95.5 6.3 91.4 16.5 17.0 1.7 27 24 25 27
C44 91.1 82.0 9.1 7.0 0.4 93.5 93.0 93.7 7.5 91.2 20.0 20.5 0.7 22 22 25 21
C46 89.6 82.1 7.5 6.9 0.5 92.4 93.5 94.3 6.7 90.1 12.5 15.5 0.9 25 25 26 27
C48 87.4 78.5 8.9 6.8 0.4 90.2 90.8 91.7 6.7 88.9 20.5 19.5 0.9 25 25 22 23
C50 89.4 80.2 9.2 7.3 0.5 92.1 92.4 93.4 7.1 89.6 18.0 17.0 1.0 25 25 27 23

SkvA. 89.7 81.6 8.0 6.6 0.4 92.3 93.0 93.9 6.8 90.2 17.0 17.1 1.0 - - - -
St )Dv 1.3 1.7 1.0 0.6 0.1 1.1 1.2 1.0 0.4 0.8 3.2 2.8 0.3 - - - -
90 CI 0.7 1.0 0.6 0.3 0.0 0.6 0.7 0.6 0.2 0.5 1.9 1.6 0.2 - - - -

TAKEOFF -- TARGET IAS 57kts. -- ICMA

833 84.4 75.3 9.1 7.4 0.5 87.8 87.5 89.6 6.9 82.4 17.0 15.5 2.1 22 22 25 35
. 837 84.3 74.9 9.5 7.3 0.5 88.2 87.9 89.8 7.0 83.1 19.5 15.5 1.9 22 22 25 34

839 83.6 74.6 9.0 7.0 0.4 87.7 87.1 88.8 7.3 81.8 19.5 16.5 1.7 22 25 35 34
841 84.6 75.8 8.8 7.0 0.4 8.2 88.2 90.1 6.7 82.7 18.0 16.5 2.1 22 22 25 35
943 84.1 74.2 9.9 7.1 0.4 98.0 86.7 88.9 7.1 82.0 25.5 19.0 2.2 22 22 25 24
B45 84.8 75.5 9.3 6.8 0.4 98.4 87.7 89.8 7.0 82.6 23.0 16.5 2.2 22 22 25 34
B47 84.7 75.4 9.3 7.2 0.4 88.9 88.7 91.2 6.8 83.6 19.5 14.0 2.4 22 22 25 35
849 84.4 75.0 9.4 7.6 0.5 98.2 98.0 90.1 6.9 83.0 17.5 15.0 2.1 22 22 25 34
952 83.9 75.2 8.7 7.0 0.4 87.7 87.8 89.7 6.8 82.7 17.5 15.5 2.2 22 22 25 34

Avg. 84.3 75.1 9.2 7.2 0.4 88.1 87.8 89.9 6.9 82.7 19.7 16.0 2.1 - - - -
Std"B 0.4 0.5 0.4 0.2 0.0 0.4 0.6 0.7 0.2 0.6 2.8 1.4 0.2 - - - -90I CI 0.2 0.3 0.2 0.1 0.0 0.2 0.4 0.4 0.1 0.3 1.8 0.9 0.1 - - - -

300 M. FLYOVER -- TARGET lAS 117kts. -- 0.9h

69 79.9 70.7 9.2 6.8 0.4 82.6 82.2 83.3 7.1 78.6 23.0 20.0 1.7 22 22 26 24
610 80.2 70.5 9.6 6.7 0.3 83.2 82.3 83.9 6.6 78.5 27.5 26.0 1.6 23 26 23 27
611 79.6 70.5 9.1 6.8 0.4 82.6 82.2 83.3 7.1 78.9 21.5 20.0 1.5 22 22 26 23
613 79.7 69.4 10.2 7.5 0.5 82.5 81.8 83.6 6.9 78.6 23.0 19.5 1.8 22 22 25 26
614 80.1 69.9 10.2 7.1 0.4 83.2 81.7 83.1 7.1 78.3 28.0 26.5 1.5 23 26 23 27
615 79.5 69.6 9.9 6.5 0.3 82.4 81.4 82.4 6.7 77.8 33.5 32.0 1.0 23 26 23 27
616 79.1 69.1 10.0 6.9 0.4 81.9 81.0 82.1 7.0 77.7 27.5 25.0 1.1 23 26 23 27

Avg 79.7 70.0 9.7 6.9 0.4 82.6 81.8 83.1 6.9 78.4 26.3 24.1 1.5 - - - -
' S Dv 0.4 0.6 0.5 0.3 0.0 0.4 0.5 0.6 0.2 0.4 4.1 4.6 0.3 - - - -

90M CI 0.3 0.5 0.3 0.2 0.0 0.3 0.4 0.5 0.2 0.3 3.0 3.4 0.2 - - - -

- NOISE INDEXES CALCULATED USING MEASURED DATA UNCORRECTED
FOR TEMPERATURE,HU|IDITY,OR AIRCRAFT DEVIATION FROM REF FLIGHT TRACK

- TSC2,4-SMPLE WEIGHTED LOGARITHMIC AVERAGE

-l? , , .,, ="., .:...",' ''¢ .= ' -- " .:.a. '''''': ..... '' ''"= ."'." .- = -""'''''''' . . .-.- ,.-...: ''-'''-'-
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APPENDIX B

"As Measured" Magnetic Recording Acoustical Data
and Duration Time for Flight Operations

This appendix contains magnetic recording acoustical data for flight
operations on August 27, 28, and 29, 1984. Below, terms used in this
appendix are synopsized and defined to aid the reader. The reader may
also find it helpful to refer to Figure 5, a measurement site schematic,
and Figure 13, a diagram of the magnetic recording instrumentation
systems.

DEFINITIONS

A Brief synopsis of "As Measured " data column headings is presented.

EV Event Number

SEL Sound Exposure Level, the total sound energy
measured within the period determined by the 10dB
down duration of the A-weighted time history.
Reference duration, 1-second.

ALm A-weighted Sound Level (maximum)

SEL-ALm Duration Correction Factor

K(A) Constant used to obtain the Duration Correction
for SEL, where:

K(A) (SEL-ALm)(Log DUR(A))

Q Time History Shape Factor, where:

Q=(100.1(SEL-ALm) -(DUR(A))

EPNL Effective Perceived Noise Level

PNLm Perceived Noise Level (maximum)

PNLTm Tone Corrected Perceived Noise Level (maximum)

K(P) Constant used to obtain the Duration Correction

for EPNL, where:

K(P)=(EPNL-PNLTm + 10)(Log DUR(P))

OASPLm Overall Sound Pressure Level (maximum)

DUR(A) The 10 dB down Duration Time for A-weighted
time history

DUR(P) The 10 dB down Duration Time for the PNLT time
history

TC Tone Correction Factor calculated at PNLTm

BAND Frequency band number for largest TC factor

MAX NOY BANDS 3-1/3 octave bands exhibiting the largest Noy value
in the PNLTm spectrum

Eeh set of data is headed by the site number, microphone location and test date.
The target reference conditions is specified above each data subset.

."z,



TABE.9 WA.50 -

HELICOPTER: BELL 206 L-1 TBEA5

TEST DATE: 8-27-84

OPERATION: 492 FT. 150M FLOVER CO.7*VH)/TARGET IAS-91 ITS

PILOT: 1 MIC SITE: 1

*1RUN NO. SEL(DB) AL(DB) T(1O-DB) [(A) QI
J-27 83.9 75.3 14.5 7.4 .5J-28 84 75.4 14 7.5 .5
J-29 84.9 76.1 14.5 7.6 .5
J-30 83.8 76 14.3 6.8 .4
J-31 84.8 NA 12 NA NA

AVERAGE 84.30 75.70 13.90 7.30 .5

N 5 4 5 4 4
STD.DEV. 0.53 0.41 1.06 .38 .05

90% C.I. 0.50 0.48 1.01 .45 .06

HELICOPTER: BELL 206 L-1 TABLE A.51

TEST DATE: 8-27-84

OPERATION: 492 FT. 150M FLOVER (0.7*VH)/TARGET IAS-91 ITS

PILOT: 1 MIC SITE: 5

RUN NO. SEL(DB) AL(DB) T(1O-DB) [(A) Q
J-27 83.7 75.5 14.5 7.1 .5
3-28 84 76.1 15.1 6.7 .4
J-29 85 76.7 14.2 7.2 .5
J-30 83.6 75.7 13.3 7 .5
J-31 84.4 75.7 13.9. 7.6 .5

AVERAGE 84.10 75.90 14.20 7.10 .5

N 5 5 5 5 5

ISTD.DEV. 0.57 0.48 0.67 .33 .04

90% C.I. 0.55 0.46 0.64 .31 .04



HELICOPTER: BELL 206 L-1 TABLE A.48

TEST DATE: 8-28-84

OPERATION: 6 DEGREE APPROACH

PILOT: 1 MIC SITE: 5

RUN NO. SEL(DB) AL(DB) T(10-DB) K(A) Q

K-41 92.3 84.1 14.7 7 .4
K-42 90.3 82.2 13.3 7.2 .5
K-43 92.5 84.7 14.3 6.8 .4
K-44 90.4 81.9 15.7 7.1 .5
K-45 91.8 83.5 15.3 7 .4
K-46 92.3 NA 15.4 NA NA

AVERAGE 91.60 83.30 14.80 7.00 .4

N 6 5 6 5 5

STD.DEV. 1.00 1.20 0.89 .17 .02

90% C.I. 0.82 1.15 0.73 .16 .02

HELICOPTER: BELL 206 L-1 TABLE A.49

TEST DATE: 8-27-84

OPERATION: 492 FT. 150H FLYOVER (0.7*VH)/TARGET IAS=91 KTS

PILOT: I MIC SITE: 4

RUN NO. SEL(DB) AL(DB) T(1O-DB) K(A) Q

J-27 NA 72.1 12.4 NA NA
J-28 84.8 71.4 13 12 1.7
J-29 84.6 72.1 14.5 10.8 1.2
J-30 83.9 NA 13.3 NA NA
J-31 84.2 NA 14.1 NA NA

AVERAGE 84.40 71.90 13.50 11.40 1.5

N 4 3 5 2 2

STD.DEV. 0.40 0.40 0.84 .9 .32

90Z C.I. 0.47 0.68 0.81 4 1.42

.
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HELICOPTER: BELL 206 L-1 TABLE A.46

TEST DATE: 8-28-84

OPERATION: 6 DEGREE APPROACH

PILOT: 1 MIC SITE: 4

J
RUN NO. SEL(DB) AL(DB) T(10-DB) K(A) Q

[-41 NA NA 17.4 NA NA
K-42 88.5 79 21.7 7.1 .4
K-43 88.8 79.2 18.7 7.5 .5
K-44 86.2 NA NA NA NA
K-45 88.8 79.5 20.1 7.1 .4
K-46 NA NA 18.3 NA NA

AVERAGE 88.10 79.20 19.20 7.30 .4

N 4 3 5 3 3

STD.DEV. 1.26 0.25 1.68 .25 .04

90% C.I. 1.48 0.42 1.61 .42 .07

HELICOPTER: BELL 206 L-1 TABLE A.47

TEST DATE: 8-28-84

OPERATION: 6 DEGREE APPROACH

PILOT: 1 MIC SITE: 1

RUN NO. SEL(DB) AL(DB) T(1O-DB) K(A) Q

[-41 91.1 82.8 14.3 7.2 .5
K-42 89.8 81.7 15.2 6.9 .4
K-43 89.9 81.3 NA NA NA
K-44 NA NA 13 NA NA
K-45 91.4 83.5 13.3 7 .5
K-46 91.1 83.7 14.8 6.3 .4

AVERAGE 90.70 82.60 14.10 6.80 .4

N 5 5 5 4 4

STD.DEV. 0.75 1.07 0.95 .37 .05

90% C.I. 0.72 1.02 0.90 .44 .05

A
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HELICOPTER: BELL 206 L-1 TABLE A.44

TEST DATE: 8-27-84

OPERATION: 492 FT. 150M FLYOVER (I.0*VH)/TARGET IAS-130 KTS

PILOT: 1 MIC SITE: 1

RUN NO. SEL(DB) AL(DB) T(1O-DB) K(A) Q

H-17 84.9 77.3 10.5 7.4 .5
H-18 85.4 78.6 12.7 6.2 .4
H-19 85.3 77.7 12 7 .5
H-20 85.1 77.8 10.7 7.1 .5
H-21 85.3 77.9 10.8 7.2 .5

AVERAGE 85.20 77.90 11.30 7.00 .5

N 5 5 5 5 5

STD.DEV. 0.20 0.47 0.96 .48 .06

90% C.I. 0.19 0.45 0.92 .46 .06

HELICOPTER: BELL 206 L-1 TABLE A.45

TEST DATE: 8-27-84

OPERATION: 492 FT. 150M FLYOVER (1.O*VH)/TARGET IAS-130 KTS

PILOT: 1 MIC SITE: 5

RUN NO. SEL(DB) AL(DB) T(1O-DB) K(A) Q

H-17 85.5 77.6 NA NA NA
H-18 86.2 79.1 10.1 7.1 .5
H-19 85.7 78.4 10.6 7.1 .5
H-20 85.8 78.8 10.7 6.8 .5
H-21 85.7 78.2 9.8 7.6 .6

AVERAGE 85.80 78.40 10.30 7.10 .5

N 5 5 4 4 4

STD.DEV. 0.26 0.58 0.42 .32 .04

901 C.I. 0.25 0.55 0.50 .37 .05

Nr



HELICOPTER: BELL 206 L-1 TABLE A.42

TEST DATE: 8-27-84

OPERATION: 492 FT. 150 FLYOVER (0.8*VH)/TARG IAS-104 KTS

PILOT: 1 MIC SITE: 4

RUN NO. SEL(DB) AL(DB) T(1O-DB) K(A) Q

1-22 83.2 74.5 14.5 7.5 .5
1-23 83.5 76 12.8 6.8 .4
1-24 NA NA 15.7 NA NA
1-25 83 75.2 12.8 7 .5
1-26 NA NA 8.4 NA NA

AVERAGE 83.20 75.20 12.80 7.10 .5

N 3 3 5 3 3

STD.DEV. 0.25 0.75 2.77 .36 .04

90% C.I. 0.42 1.27 2.64 .61 .06

HELICOPTER: BELL 206 L-1 TABLE A.43

TEST DATE: 8-27-84

OPERATION: 492 FT. 150 FLYOVER (0.8*VH)/TARG IAS-104 KTS

PILOT: 1 MIC SITE: 1

RUN NO. SEL(DB) AL(DB) T(10-DB) K(A) Q

1-22 82.7 74.2 14.5 7.3 .5
1-23 82.5 74.2 13.5 7.3 .5
1-24 83 74.7 16.9 6.8 .4
1-25 83.2 75.3 14.9 6.7 .4
1-26 84.1 75.7 14.5 7.2 .5

AVERAGE 83.10 74.80 14.90 7.10 .5

N 5 5 5 5 5

STD.DEV. 0.62 0.67 1.25 .31 .05

90% C.I. 0.59 0.64 1.19 .29 .04

-. .'1, . . . . . . . ..*
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- - - - - - - - -

HELICOPTER: BELL 206 L-1 TABLE A.40

TEST DATE: 8-27-84

OPERATION: 492 FT. 150H FLOVER (O.8*VH)/TARGET IA~wl04 ITS

PILOT: 1 MIC SITE: 5

RUN NOD. SEL(DB) AL(DB) T(1O-DB) I(A) Q

1-22 83.5 75.2 14.3 7.2 .5
1-23 82.8 74 15.3 7.4 .5
1-24 83.2 74.9 14.3 7.2 .5
1-25 83.3 74.9 13.5 7.4 .5
1-26 83.8 74.9 15.1 7.5 .5

AVERAGE 83.30 74.80 14.50 7.40 .5

N 5 5 5 5 .5

STD.DEV. 0.37 0.45 0.72 .16 .02

90Z C.I. 0.35 0.43 0.69 .16 .02

HELICOPTER: BELL 206 L-1 TABLE A.41

TEST DATE: 8-27-84

OPERATION: 492 FT. 150M FLOVER (1.O*VH)/TARGET IA~w130 ITS

PILOT: 1 IIIC SITE: 4

RUN NO. SEL(DB) AL(DB) T(1O-DB) [(A) Q

H-17 85.3 77.5 12.9 7 .5
H-18 86.6 79.4 8.7 7.7 .6
H-19 85.9 78.4 11.1 7.2 .5
B-20 85.9 79 11.3 6.6 .4
H-21 85.7 78.2 11.5 7.1 .

AVERAGE 85.90 78.50 11.10 7.10 .5

N 5 5 5 5 5

STD.DEV. 0.47 0.73 1.52 .4 .06

90Z C.I. 0.45- 0.70 1.45 .38 .06



HELICOPTER: BELL 206 L-1 TABLE A.38

TEST DATE: 8-27-84

OPERATION: 984 FT. 300 M FLOVER (0.9*VH)/TAROET IAS.117 ITS

PILOT: 1 MIC SITEs 4

K RUN NO. SEL(DB) AL(DB) T(IO-DB) I(A) Q

G-9 , 80.9 71 20 7.6 .5
G-10 80.9 70.4 22.3 7.8 .5
G-11 80.7 71.3 20.8 7.1 .4
G-12 80.9 70 NA NA NA
0-13 NA 69.7 21.3 NA NA
0-14 80.6 71 21.9 7.2 .4
G-15 80.3 69.7 NA NA NA
0-16 80.1 70.2 NA NA NA

AVERAGE 80.60 70.40 21.30 7.40 .5

N 7 8 5 4 4

STD.DEV. 0.32 0.62 0.91 .33 .04

901 C.I. 0.24 0.42 0.86 .38 .05

HELICOPTERs BELL 206 L-1 TABLE A.39

TEST DATEs 8-27-84

OPERATION: 984 FT. 300 M FLYOVER (0.9*VH)/TARGET IAS-117 ITS

PILOT: I MIC SITE: I

RUN NO. SEL(DB) AL(DB) T(IO-DB) I(A) Q

G-9 80.2 71 21.7 6.9 .4
K G-10 80.5 70.4 20.5 7.7 .5

G-11 80.1 70.3 20.7 7.4 .5
. 0-12 80 69.7 NA NA NA

G-13 79.6 69.2 21.8 7.8 .5
G-14 79.9 69.7 20.5 7.8 .5
G-15 79.5 69.4 NA NA NA
G-16 79.4 69.2 NA NA NA

AVERAGE 79.90 69.90 21.00 7.50 .5

N 8 8 5 5 5

STD.DEV. 0.38 0.65 0.65 .38 .05

901 C.I. 0.25 0.43 0.62 .36 .05

,.* . .. * . ,. . . .
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HELICOPTER: BELL 206 L-1 TABLE A.36

TEST DATE: 8-27-84

OPERATION: 984 FT. 300 M FLYOVER (0.9*VH)/TARGET IAS-117 KTS

PILOT: 1 MIC SITE: 5

RUN NO. SEL(DB) AL(DB) T(1O-DB) K(A) Q

G-9 80.9 70.7 21.6 7.6 .5
G-1O 80.6 69.9 21 8.1 .6
G-11 80.4 69.4 NA NA NA
G-12 81 70.3 NA NA NA
G-13 80.5 70.1 NA NA NA
G-14 80.4 70.8 20.1 7.4 .5
G-15 80.5 70.2 23.1 7.6 .5
G-16 80.2 71 20.1 7.1 .4

* AVERAGE 80.60 70.30 21.20 7.50 .5

N 8 8 5 5 5

STD.DEV. 0.27 0.52 1.25 .38 .05

90% C.I. 0.18 0.35 1.19 .36 .05

HELICOPTER: BELL 206 L-1 TABLE A.37

TEST DATE: 8-29-84

OPERATION: 6 DEGREE APPROACH

PILOT: 2 MIC SITE: 4

RUN NO. SEL(DB) AL(DB) T(1O-DB) K(A) Q
CY-2 NA NA NA NA NA
CY-4 NA NA NA NA NA
CY-6 NA NA NA NA NA
CY-8 NA NA NA NA NA

CY-10 NA NA NA NA NA
CY-12 NA NA NA NA NA
CY-14 NA NA NA NA NA
CY-16 NA NA NA NA NA
CY-18 NA NA NA NA NA

AVERAGE

N

STD.DEV.

90Z C.I.

I% PC, zI



HELICOPTER: BELL 206 L-1 TABLE A.34

TEST DATE: 8-29-84

OPERATION: 6 DEGREE APPROACH

PILOT: 2 MIC SITE: 1

RUN NO. SEL(DB) AL(DB) T(1O-DB) K(A) Q

CY-2 NA NA 11.8 NA NA
CY-4 NA NA 15.5 NA NA
CY-6 NA NA NA NA NA
CY-8 90.1 82.3 15.7 6.5 .4

CY-1O 91.8 82.6 13.3 8.2 .6
CY-12 89.8 82.5 15.9 6.1 .3
CY-14 90.9 82.4 NA NA NA
CY-16 91.4 84.1 NA NA NA
CY-18 91.2 83.9 NA NA NA

AVERAGE 90.90 83.00 14.40 6.90 .4

N 6 6 5 3 3

STD.DEV. 0.77 0.81 1.81 1.11 .15

90% C.I. 0.64 0.67 1.73 1.87 .26

HELICOPTER: BELL 206 L-I TABLE A.35

TEST DATE: 8-29-84

OPERATION: 6 DEGREE APPROACH

PILOT: 2 MIC SITE: 5

RUN NO. SEL(DB) AL(DB) T(1O-DB) K(A) Q

CY-2 NA NA 11.3 NA NA
CY-4 NA NA 14.1 NA NA
CY-6 NA NA 11.2 NA NA
CY-8 NA NA 15.9 NA NA

CY-1O NA NA 14.6 NA NA
CY-12 NA NA 11.6 NA NA
CY-14 NA NA 15.9 NA NA
CY-16 NA NA 13.5 NA NA
CY-18 NA NA 13.7 NA NA

AVERAGE 13.50

N 9

STD.DEV. 1.83

90% C.I. 1.14

i ': :. ':."? :.,, ', , ) ;";.;, ;.> - ;. ."* " ' " : ' : : . '?;::-; 'J :::.'.:.: -,: i.:.:,:::.;:.::.':::.1



HELICOPTER: BELL 206 L-1 TABLE A.32

TEST DATE: 8-28-84

OPERATION: 6 DEGREE APPROACH

PILOT: 1 MIC SITE: 4

RUN NO. SEL(DB) AL(DB) T(1O-DB) K(A) Q

CZ-31 90.4 80.9 NA NA NA
CZ-33 89 79.1 NA NA NA
CZ-35 90.2 81.5 16.2 7.2 .5
CZ-37 89.7 81.5 17.5 6.6 .4
CZ-39 89.5 80.9 16.4 7.1 .4

AVERAGE 89.80 80.80 16.70 7.00 .4

N 5 5 3 3 3

STD.DEV. 0.56 0.99 0.70 .32 .04

90% C.I. 0.53 0.94 1.18 .53 .07

HELICOPTER: BELL 206 L-1 TABLE A.33

TEST DATE: 8-28-84

OPERATION: 6 DEGREE APPROACH

PILOT: 1 MIC SITE: 1
q

RUN NO. SEL(DB) AL(DB) T(10-DB) K(A) Q

CZ-31 91 83.1 15.7 6.6 .4
CZ-33 89.5 80.5 14.7 7.7 .5
CZ-35 90.8 81.8 16.5 7.4 .5
CZ-37 88.8 81.4 16.2 6.1 .3
CZ-39 90.5 82.8 15.7 6.4 .4

AVERAGE 90.10 81.90 15.80 6.90 .4

N 5 5 5 5 5

STD.DEV. 0.94 1.06 0.68 .67 .08

90Z C.I. 0.89 1.01 0.65 .64 .08

,-,"." . .",-



Table B. 4

US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

SELL 206-L! 4ELICOPTER DOT/TSC
3/1G/65

SU IARY NOISE LEVEL DATA

AS MEASU ,ED

S!TE: 1G CENTERLINE-CENTER (FLUSH) AUG. 27.19E4

EV SEL AL, SEL-AL% K(A) 9 ENL PNL& PNLT& R(P) OASPLm DUR(A; DUR(P) TC BAND MAX. NOY BANDS

150 %. FLYOVER -- TARGET IAS 130,ts. -- Vh

ti17 U..9 80.? 7.0 6.7 0.5 91.4 93.2 94.7 6.6 89.2 ii.0 !0.0 1.6 20 26 25 23
P18 .8.4 81.9 6.5 6.0 0.4 92.1 94.3 95.8 5.9 90.3 12.0 11.5 1.6 20 25 26 23
.419 88.4 81.0 7.4 7.0 0.5 91.7 93.7 95.0 6.8 89.9 11.5 !0.0 1.3 22 24 26 25
420 88.1 31.7 6.4 6.5 0.5 91.1 94.0 95.6 6.2 90.1 9.5 9.5 1.6 20 25 26 23
421 88.2 81.4 6.9 6.6 0.4 91.7 93.4 94.9 6.8 89.3 .1.0 10.0 .6 20 25 26 23

v. A. 88.2 81.4 6.8 6.6 0.4 91.- 93.7 95.2 6.4 89.8 1.0 10.2 i.5 - - - -
"WO 0.2 0.4 0.4 0.4 0.0 0.2 0.5 0.5 0.4 0.5 0.9 0.8 0.1 - - - -

901 CI 0.2 0.4 0.4 0.3 0.0 0.2 0.4 0.4 0.4 0.5 0.9 0.7 0.1 . . . .

150 1. FLYOVER -- TARGET IAS 117kts. -- 0.9Vh

Al 88.1 81.2 7.0 6.6 0.4 91.6 93.5 94.9 6.6 88.8 11.5 10.5 1.4 20 26 25 23
A2 88.8 82.1 6.6 6.6 0.5 92.4 94.4 95.9 6.4 ?9.6 10.0 !0.0 1.5 20 26 25 '23
A4 88.1 81.0 7.2 6.6 0.4 91.7 93.2 94.6 6.5 28.6 12.0 12.5 1.4 20 26 25 23
A ------- NO DATA
A6 88.3 81.3 6.9 6.5 0.4 91.8 93.7 95. 6.c 88.9 1i.5 11.0 !.6 20 26 25 23

- ' A7 87.7 80.9 6.8 6.5 0.4 91.3 93.1 94.9 6. 88.7 11.0 9.5 1.7 20 26 25 ?3
AS 8.0 E0.9 7.1 6.6 0.4 91.6 93.2 94.8 6.4 88.6 12.) 11.5 1.6 20 23 26 25

Avg. 88.2 81.2 6.9 6.6 0.4 91.7 93.5 95?. 6.5 88.9 11.3 10.8 1.5 - - - -

Std"k 0.3 0.5 0.2 0.1 0.0 0.4 0.5 0.5 0.1 0.4 0.8 1.1 0.1 - - -
90% CI 0.3 0.4 0.2 0.0 0.0 0.3 0.4 0.4 0.1 0.3 0.6 0.9 0.1 - - -

150 a. FLYOVER -- TARGET IAS 104ts. -- 0.8V

122 86.1 77.9 8.2 7.2 0.5 89.5 90.3 91.4 7.2 87.2 14.0 3.0 1.2 22 24 26 22
124 86.0 78.4 7.5 6.4 0.4 89.4 90.? 92.0 6.3 36.6 15.0 14.5 1.2 20 26 24 23
125 86.2 79.1 7.1 6.3 0.4 89.6 91.8 92.6 6.3 87.3 13.5 12.5 0.8 20 23 26 24
126 86.8 9.1 7.7 6.9 0.5 90.0 91.2 92.1 7.0 87.1 13.0 13.5 0.9 20 26 24 :5

Avg. 86.3 78.6 7.6 6.7 0.4 89.6 91.0 92.0 6.7 87.1 13.9 13.4 1.0 - - - -

Std v 0,4 0.6 0.5 0.4 0.1 0.3 0.6 0.5 0.5 0.3 0.9 0.9 0.2 - - - -
M90 CI 0.4 0.7 0.6 0.5 0.1 0.3 0.7 0.6 0.5 0.3 1.0 1.0 0.2 - - - -

150 a. FLYOVER -- TARGET IAS 91ktt. -- 0.7Vh

n7 86.8 78.5 8.3 7.5 0.5 89.3 90.9 o1.5 7.2 88.4 12.5 12.5 0.5 22 26 24 25
28 86.8 77.8 9.0 7.5 0.5 89.6 90.2 91.2 7.2 87.4 16.0 14.5 1.1 22 24 22 26
329 87.7 79.2 8.6 7.4 0.5 90.' 91.5 92.3 6.9 88.5 14.5 13.5 0.9 20 24 26 27
'30 86.9 78.6 8.3 6.9 0.4 89.8 91.0 9i.8 6.5 87.9 16.0 i4.5 0.9 20 24 23 26
J31 87.8 81.5 6.3 5.8 0.4 90.1 92.4 92.4 6.5 88.3 12.0 15.0 - 1, 26 27 25

A. 87.2 79.1 8.1 7.0 0.5 89.8 91.2 9!.8 6.9 88.1 14.2 14.0 0.7 - -
"ti Dv 0.5 1.4 1.0 0.7 0.1 0.3 0.8 0.1 0.3 0.5 1.9 1.0 0.4 - -

90% CI 0.5 1.4 1.0 0.7 0.1 0.3 0.8 0.5 0.3 0.4 1.8 1.0 0.4 -

- NOISE INDEXES CALCULATED USING MEASURED DATA UNCORRECTED
FOR TENPERATU,HUMIDITY,O. AIRCRAFT DEVIATION FROM REF FLIGHT TRACK

- TSC2,4-SMPLE OEIWHTED LOGARITHMIC AVERAGE

; , '; ,.. ,-", .....' -,.:, .' .--:-.¢:C ,'. ',?,. :..: ;'.:..;.v-':............................".........-................ -......- ".-..-..."...--......



" Table B. 5

US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

BELL 206-L. HELICOPTER DOrT/TS
# 4/85

"SUNIIY NOISE LEYEL DATA

AS MEASURED

SITE: 2 SIDELINE - 150 K. SOUTH AUG. 27,194

EV SE. ALs SEL-ALi K(A) a EP9L PN i PILl. K(P) OASPLa DURIA) DUIRP) 1C BAND AX. NOY D S

6 DEGREE APPOAM -- TARGET IAS 57kts. -- ICAD

C32 88.4 77.5 10.9 7.7 0.5 91.1 8.8 90.6 7.6 87.0 26.0 24.0 1.7 27 24 27 26
C34 98.0 79.1 9.9 6.9 0.4 90.6 89.6 91.5 6.5 87.4 27.0 25.5 1.9 27 24 23 27
C36 98.9 77.8 11.1 7.2 0.4 91.5 89.7 91.3 6.7 87.6 34.5 34.0 1.8 27 23 24 27
C38 8.9 77.9 11.0 8.2 0.6 91.6 99.8 91.5 7.6 98.1 22.0 21.5 1.9 27 23 27 24
C40 97.5 78.0 9.5 6.7 0.3 90.2 89.8 91.5 6.2 87.0 26,5 25.0 1.7 27 24 23 27
C42 86.2 75.9 10.4 7.6 0.5 99.0 87.6 98.4 7.7 87.1 23.5 23.5 2.0 27 24 27 23
C44 98.4 76.6 11.8 7.8 0.5 90.9 88.2 89.7 7.6 87.7 31.5 30.5 1.5 27 25 24 23
C46 99.8 78.9 10.9 7.5 0.4 92.1 90.7 91.6 7.4 99.2 29.5 27.0 0.9 23 23 24 26

48 07.4 77.8 9.7 6.9 0.4 90.1 99.8 90.9 6.6 7.4 24.5 24.5 1.3 27 24 27 23
C50 87.8 77.8 10.0 7.3 0.4 90.5 99.6 90.6 7.2 96.8 24.0 23.5 0.7 27 24 23 26

88.1 77.6 10.5 7.4 0.4 90.8 99.4 90.8 7.1 87.4 26.8 25.9 1.6 - - -
"D4 1.0 0.9 0.7 0.5 0.1 0.9 0.9 1.0 0.6 0.5 3.8 3.7 0.4 . . . .

90% CI 0.6 0.5 0.4 0.3 0.0 0.5 0.5 0.6 0.3 0.3 2.2 2.2 0.2 - - -

TAKEOFF -- TARGET lAS 57kts. -- ICA)

333 84.2 74.2 10.0 7.7 0.5 87.3 95.8 98.6 7.0 92.4 20.0 17.0 2.9 22 24 22 32
B37 85.0 74.1 10.9 7.7 0.5 98.2 06.0 8.4 7.0 82.3 26.0 25.0 2.4 19 22 24 34
B39 84.3 73.7 10.6 7.7 0.5 88.1 96.1 8.9 6.8 82.1 24.0 22.5 2.8 22 22 24 32
841 05.2 75.5 9.7 7.4 0.4 W8.1 96:2 9.0 7.1 83.1 21.0 19.0 2.7 22 24 32 34
843 82.9 71.9 11.0 7.9 0.5 96.5 84.2 87.0 7.2 90.8 25.5 20.5 2.7 22 22 24 32
845 84.4 73.4 11.0 7.9 0.5 87.9 85.7 98.4 7.1 82.3 26.0 21.0 2.7 22 22 24 32
647 84.9 74.4 10.5 7.2 0.4 9B.4 96.5 98.8 7.1 93.5 28.5 22.5 2.3 22 22 24 26
849 84.7 74.5 10.2 7.5 0.5 $9.0 96.1 8.5 7.2 82.4 22.5 21.0 2.5 22 34 33 32
852 84.5 73.5 11.0 8.1 0.5 87.6 85.3 87.9 7.5 83.1 23.5 19.5 2.6 19 22 24 32

Avg. 84.5 73.9 10.6 7.7 6,5 87.9 95.9 98.4 7.1 82.5 24.1 20.9 2.6 - - - -
9td v 0.7 1.0 0.5 0.2 0.0 0.6 0.7 0.6 0.2 0.9 2.7 2.3 0.2 - . .
90Z C 0.4 0.6 0.3 0.2 0.0 0.4 0.4 0.4 0.1 0.5 1.7 1.4 0.1 - - -

300 N. FLYOVER -- TARGET IAS 117k, . -- 0.9%Ri

59 90.4 70.3 10.1 7.3 0.4 84.2 83.4 95.2 7.0 91.1 23.5 20.0 1.7 23 23 22 33
610 79.4 68.0 11.4 7.9 0.5 82.2 90.1 61.6 7.4 81.2 28.5 27.0 1.5 27 27 26 25
611 70.7 71.7 9.0 7.0 0.4 84.6 94.4 86.4 6.7 91.4 19.5 17.0 2.1 23 23 26 32
613 79.7 7.7 10.0 7.4 0.4 83.6 82.3 64.3 7.2 90.0 22.5 17.0 2.0 23 23 26 32
614 79.9 68.9 11.0 7.3 0.4 92.6 80.7 81.9 7.3 90.4 31.5 29.5 1.2 22 22 25 34
615 90.6 69.2 11.4 7.9 0.5 94.2 62.4 84.6 7.1 0.0 29.5 23.0 2.2 23 23 26 32
616 79.2 68.7 10.5 7.5 0.5 92.0 80.5 81.6 7.6 0.7 24.5 24.0 1.0 23 26 27 25

90.0 69.5 10.5 7.5 0.4 83.4 92.0 83.6 7.2 90.7 25.6 22.9 1.7 - -
"O51 0.6 1.2 0.9 0.3 0.0 1.1 1.6 2.0 0.3 0.6 4.3 4.4 0.5 - . .

90Z C! 0.4 0.9 0.6 0.2 0.0 0.6 1.2 1.4 0.2 0.4 3.2 3.2 0.3 - . .

. - NOISE INDEXES CALCILATED USING MEASURED DATA UNCORRECTED
2 FOR TENPERATIJRENUNIDITYOR AIRCRIFT DEVIATION FRON REF FLIGHT TR

- TSC2,4-SIPLE WEIGHTED LOGARITHIIIC RME
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Table B.6

US/ICNDIJINI TEST - DULLES INTERNATIONAL AIRPORT

BELL 206-LI HELICOPTER DOT/Tsc
1/4/05

SUMIARY NOISE LEVEL DATA

AS MEASURED *

SITE: 2 SIDELINE - 150 N. SOUTH AUG. 27,1984

EV SEL ALs SEL-AL& K(A) a EPNL PNLm PNLT. K(P) DASPLb 01R(A) DUR(P) TC BAND WA. NOY BANDS

150 a. FLYOWER -- TARGET IAS 13O.ts. --

H17 84.7 75.4 9.3 7.2 0.4 98.1 87.5 89.2 7.1 86.3 19.5 18.5 1.7 22 23 22 33
H18 95.0 76.6 8.4 7.1 0.5 89.3 89.6 90.0 7.1 98.5 15.5 14.5 1.4 22 24 34 27
H119 84.3 76.0 8.3 7.0 0.4 87.9 88.0 89.4 6.9 96.7 15.5 16.0 1.5 22 33 23 24
H20 95.0 76.9 8.1 7.1 0.5 8.2 99.0 90.1 7.3 98.7 13.5 13.0 1.2 22 24 27 34
1121 95.5 76.4 9.1 7.6 0.5 89.1 88.5 90.0 7.5 86.8 16.0 16.0 1.7 22 23 22 32

Av . 94.9 76.2 8.7 7.2 0.5 8.3 98.3 89.7 7.2 97.4 16.0 15.6 1.5 - - - -sIv 0.4 0.6 0.5 0.2 0.0 0.5 0.6 0.4 0.2 1.1 2.2 2.0 0.2 - - - -
M90 CI 0.4 0.6 0.5 0.2 0.0 0.5 0.5 0.4 0.2 1.1 2.1 1.9 0.2 - - - -

150 s. FLYOVER -- TARGET IAS 117kts. -- 0.9h

Al 94.3 74.9 9.4 7.4 0.5 87.7 87.1 89.8 7.1 85.3 18.5 17.5 1.7 22 23 33 32
A2 93.9 75.1 8.7 7.2 0.5 87.3 87.4 89.7 7.0 87.4 16.5 17.0 1.4 22 24 34 33
A4 83.6 74.8 8.8 7.0 0.4 86.9 87.2 88.3 7.1 86.6 18.0 16.5 1.2 24 24 34 27
A5 84.5 74.6 9.9 7.6 0.5 87.6 96.6 98.3 7.4 94.7 20.0 18.5 1.8 22 33 34 32
A6 93.5 74.6 9.0 7.4 0.5 87.0 86.7 87.9 7.3 96.5 16.5 17.0 1.3 22 24 34 35
A7 94.1 75.0 9.1 7.0 0.4 87.5 97.0 68.7 6.8 94.7 20.0 19.0 1.7 20 23 34 33
AS 83.4 74.5 8.9 7.2 0.4 86.7 86.5 87.7 7.2 96.6 17.5 17.5 1.3 22 24 35 34

A .9 74.9 9.1 7.2 0.5 97.2 86.9 68.4 7.1 85.9 18.1 17.6 1.5 - - -
"Ov 0.4 0.2 0.4 0.2 0.0 0.4 0.3 0.4 0.2 1.1 1.5 0.9 0.3 . . . .

90 CI 0.3 0.2 0.3 0.2 0.0 0.3 0.3 0.3 0.1 0.8 1.1 0.7 0.2 . . . .

150 a. FLYOVER -- TARGET IAS 104kts. -- O.Wh

122 81.3 71.8 9.5 7.3 0.5 84.5 83.8 85.0 7.3 94.1 19.5 19.5 1.2 22 34 35 22
124 91.2 71.6 9.6 7.3 0.4 94.2 83.9 5.2 6.9 93.4 21.0 20.0 1.3 22 22 26 34
125 82.3 73.3 9.0 7.1 0.4 85.9 5.6 87.4 6.8 93.3 18.0 17.5 2.0 22 22 32 34
126 92.2 72.9 9.4 7.3 0.5 85.3 95.1 85.9 7.3 94.0 19.0 20.0 0.8 29 26 25 29

81.8 72.4 9.4 7.3 0.4 85.0 84.6 95.9 7.1 93.7 19.4 19.2 1.3 . . . .
"y 0.6 0.9 0.3 0.1 0.0 0.7 0.9 1.1 0.2 0.4 1.2 1.2 0.5 - - -
902 CI 0.7 1.0 0.3 0.1 0.0 0.9 1.0 1.2 0.3 0.5 1.5 1.4 0.6 . . . .

150 a. FLYOVER -- TARGET lAS 91kts. -- 0.7N

7 82.4 73.1 9.3 6.6 0.3 95.6 85.9 87.1 6.8 93.1 26.0 19.0 1.2 22 23 22 33
:29 82.1 72.5 9.5 7.3 0.4 95.0 84.7 95.8 7.3 85.6 20.0 18.5 1.1 22 34 22 26
J29 81.2 71.8 9.4 7.1 0.4 94.6 84.4 5.5 7.0 82.4 21.0 20.0 1.2 22 23 22 24
M 91.1 70.6 10.4 7.7 0.5 84.2 93.5 84.5 7.3 5.2 22.5 21.0 1.0 22 24 23 27
J31 92.9 75.1 7.7 6.3 0.4 66.2 87.0 98.9 6.1 93.1 16.5 15.5 1.9 27 23 24 27
A". 81.9 72.6 9.3 7.0 0.4 95.1 5.1 86.4 6.9 83.9 21.2 19.6 1.3 - - - -
StDv 0.8 1.7 1.0 0.6 0.1 0.8 1.4 1.7 0.5 1.4 3.5 2.1 0.3 - - - -
M90 CI 0.7 1.6 0.9 0.5 0.1 0.7 1.3 1.6 0.5 1.4 3.3 2.0 0.3 - - - -

- NOISE INDEXES CALCLATED USING MEASURED DATA UNCORRECTED

FOR TEMPERATURE,HUNIDITY,OR AIRCRAFT DEVIATION FROM REF FLIGHT TRACK

- TSC2,4-S MPLE UEIGHTED L06ARITHIIC AVERAGE



Table B. 7

US/CANMIAN TEST - DULLES INTERNATIONAL AIRPORT

ELL 206-LI HELICOPTER D01/TSC
3/ 4/85

SUMMARY NOISE LEVEL DATA

AS MEASURD

SITE: 3 SIDELINE - 150 N. NORTH AUG. 27,194

EV SEL ALs SEL-ALj. K(A) 0 EPHL PNl.s PNLTv K(P) OASPL. DUR(A) DUR(P) TC BAND MAX. NOY BAWS

6 DEGREE APPROACH -- TARGET IAS 57V.ts. -- ICAO

C32 82.4 71.0 11.4 7.7 0.5 - 84.4 95.9 - 81.9 30.5 - 1.5 18 23 24 22
C34 83.7 73.2 10.5 6.9 0.3 87.5 86.5 87.5 6.6 63.0 34.0 32.0 1.0 19 23 22 24
C36 NO DATA
C38 -------- NODATA
C40 83.5 73.1 10.5 7.0 0.4 87.4 86.3 98.2 6.3 82.4 31.0 29.0 1.8 27 23 24 27
C42 84.0 73.9 10.2 7.3 0.4 87.6 86.5 98.0 7.0 82.1 24.5 23.0 1.6 27 24 23 25
C44 84.3 72.2 12.1 7.6 0.4 87.7 84.6 95.8 7.5 80.8 39.5 38.0 1.5 27 24 23 2.5
C46 82.6 71.6 11.0 7.2 0.4 86.3 85.5 86.8 6.4 81.2 33.5 31.0 1.3 23 23 22 24
C48 83.1 72.8 10.3 6.8 0.3 86.1 84.4 95.9 6.7 81.4 33.5 32.0 1.6 28 25 24 26
C50 82.6 71.2 11.4 7.1 0.3 86.2 84.0 84.9 7.1 79.9 40.5 40.0 1.3 27 24 23 25
vta. 83.3 72.4 :0. 7.2 0.4 86.9 85.3 86.6 6.8 81.6 33.4 32.1 1.5 - - - -

S" D 0.7 1.0 0.7 0.3 0.0 0.7 1.1 1.2 0.4 1.0 5.1 5.6 0.3 - - -
901 CI 0.5 0.7 0.5 0.2 0.0 0.5 0.7 0.8 0.3 0.7 3.4 4.1 0.2 - - -.

TAKEOFF -- TARGET IAS 57ts. -- ICAD

833 84.1 73.3 10.8 7.6 0.5 87.5 86.6 89.1 6.3 85.1 26.0 21.5 2.5 22 24 22 34
837 84.0 73.2 10.8 7.6 0.4 87.5 86.5 98.7 6.6 84.8 26.5 21.5 2.2 22 24 22 26
839 83.8 72.3 11.5 8.0 0.5 87.3 85.4 8.0 7.1 83.7 27.5 21.0 2.6 22 24 22 27
841 83.6 72.9 10.7 7.7 0.5 87.0 85.4 87.6 6.8 83.6 25.0 23.5 2.6 22 24 22 34
843 82.8 72.1 10.8 7.9 0.5 86.5 84.9 87.5 6.9 83.7 23.5 20.0 2.6 22 24 22 27
845 83.1 72.0 11.1 7.7 0.5 86.7 85.1 87.8 6.9 83.8 28.5 21.0 2.6 22 24 22 26
847 83.4 72.4 11.0 7.6 0.4 87.3 86.0 98.1 6.7 85.1 28.0 23.0 2.1 22 24 22 27
849 83.7 72.9 10.8 7.9 0.5 87.1 86.2 88.7 6.6 84.3 23.0 18.5 2.6 22 24 22 34
852 82.9 71.4 11.5 8.2 0.6 86.4 84.2 86.8 7.0 83.0 25.5 23.5 2.6 22 24 22 34

Avg. 83.5 72.5 11.0 7.8 0.5 87.0 85.6 8.0 6.8 84.1 25.9 21.5 2.5 - - - -
St" Dv 0.5 0.6 0.3 0.2 0.0 0.4 0.8 0.7 0.2 0.7 1.9 1.7 0.2 - - - -
90% CI 0.3 0.4 0.2 0.1 0.0 0.3 0.5 0.4 0.1 0.5 1.2 1.0 0.1 - - -

300 M. FLYOVER -- TARGET IAS 117kts. -- 0.9h

69 79.2 69.3 9.8 7.1 0.4 82.3 81.0 81.7 7.5 81.7 24.0 25.0 1.1 23 26 23 32
610 80.6 70.4 10.2 7.2 0.4 84.7 83.8 85.7 6.6 81.3 26.5 23.0 2.1 23 23 22 33
611 ----------- NO DATA -
613 79.2 67.7 11.4 7.9 0.5 82.5 80.0 61.2 7.7 81.4 28.5 30.0 1.2 22 22 25 24
614 80.7 70.4 10.4 7.3 0.4 84.9 83.9 86.0 6.4 81.1 27.0 24.5 2.2 23 23 22 26
615 79.0 68.5 10.5 7.1 0.4 82.4 80.5 81.6 7.3 81.3 29.5 29.5 1.1 23 23 26 34
816 80.0 70.7 9.3 6.7 0.4 84.5 84.2 85.9 6.4 81.1 24.0 21.5 1.9 23 23 22 26

Avg. 79.8 69.5 10.3 7.2 0.4 83.5 62.2 83.7 7.0 81.3 26.6 25.6 1.6 - - - -

S"4Dy 0.8 1.2 0.7 0.4 0.0 1.3 1.9 2.4 0.6 0.2 2.3 3.5 0.5 - - - -
M0 CI 0.6 1.0 0.6 0.3 0.0 1.0 1.6 2.0 0.5 0.2 1.9 2.8 0.5 - - - -

- NOISE INDEXES CALCULATED USING MEASURED DATA UNCORRECTED
FOR TEMPERATURE,HJMIDITY,R AIRCRAFT DEVIATION FROM REF FLIGHT TRACK

- TSC2,4-SAMPLE WEIGHTED LOGARITHMIC AVERAGE

........................................ .... . *|



Table B. 8

US/CANAON TEST - DILLES INTERNATIONAL AIRPOR

BELL 206-LI HELICOPTER DOI/ToC
S3/4/5

SLNIARY NOISE LEVEL DATA

AS HEASUED *

SITEs I SIDELINE - 150 N. NORTH AMG. 27,1984

EJ 5EL ,U SEL-ALm K(A) 9 EPM. PNIL PLT% K(P) OASPLm DUll(A) 0R(P) TC DAND WAX. NOY iBM

150s . FLYSIER -- TARSEET IAS 13ftts. -- Vh

117 93.9 75.7 9.2 6.6 0.4 97.2 87.5 99.6 7.1 98.1 17.0 16.5 1.0 22 34 35 24
HIS 94.9 75.9 8.9 7.5 0.5 9.6 98.1 99.8 7.4 97.5 15.5 15.0 1.7 22 24 32 33
N19 94.0 75.7 9.3 7.0 0.4 07.5 88.0 89.6 6.8 8.7 15.5 15.0 1.6 22 24 34 35
1120 65.1 76.2 9.9 7.2 0.4 99.7 99.3 90.1, 7.1 87.5 17.0 16.5 1.9 22 23 33 32
N21 64.0 75.4 0.6 7.0 0.4 87.5 87.3 981.5 7.3 98.4 16.5 17.0 1.3 22 24 34 33

94.4 75.9 8.6 7.1 0.4 97.9 97.9 99.3 7.1 98.0 16.3 16.0 1.5 - " "
IV D, 0.6 0.3 0.3 0.3 0.0 0.7 0.4 0.7 0.3 0.5 0.8 0.9 0.3 . . . .
91 CI 0.5 0.3 0.3 0.3 0.0 0.7 0.4 0.7 0.2 0.5 0.7 0.9 0.3 - - -

150 s. FLYOVER -- TARGET IAS 117k4. -- 0.9%

Al 93.5 74.8 9.7 6.9 0.4 96.9 7.0 6.2 7.0 97.0 19.0 17.5 1.1 22 24 23 35
A2 94.4 74.5 9.9 7.2 0.4 8.0 96.9 98.5 7.1 95.7 24.0 22.0 1.6 20 23 33 32
64 64.7 74.6 10.1 7.2 0.4 98.2 87.6 89.1 6.9 95.9 24.5 21.5 1.5 22 23 22 33
A 93.9 75.4 8.4 7.0 0.4 97.2 87.2 89.1 7.4 67.5 16.0 17.0 1.1 22 26 24 34
-6 84.3 74.9 9.6 7.2 0.4 97.8 87.1 9B.8 7.0 95.4 21.0 19.5 1.7 20 23 33 34
A 67 93.4 74.9 9.5 6.9 0.4 96.7 86.7 08.1 7.2 87.3 17.0 16.0 1.4 22 24 22 23
AS 84.3 74.1 10.2 7.4 0.4 87.9 86.6 9B.4 7.1 95.2 24.0 22.0 2.1 20 23 33 32

4.1 74.7 9.3 7.1 0.4 87.5 97.0 8.5 7.1 96.3 20.6 19.4 1.5 - - - -

stdD 0.5 0.4 0.8 0.2 0.0 0.6 0.3 0.4 0.2 1.0 3.6 2.5 0.3 . . . .
M01 Ci 0.4 0.3 0.6 0.1 0.0 0.4 0.2 0.3 0.1 0.7 2.7 1.9 0.3 . . . .

--.

150 a. FLYOVER -- TARGET IAS 104ks. -- 0.9Vh

122 82.1 72.2 9.9 7.0 0.4 95.7 84.5 96.4 6.9 83.5 26.0 22.0 1.9 22 22 23 33
124 02.3 72.6 9.7 6.9 0.4 96.2 95.4 97.2 6.5 83.6 25.5 24.5 1.9 22 23 22 32125 61.2 72.5 8.7 7.0 0.4 84.5 84.5 85.4 7.3 84.2 17.5 17.5 0.9 22 24 23 34

126 91.8 72.4 9.4 7.1 0.4 5.7 94.9 96.5 7.0 93.2 21.0 20.5 1.7 22 22 23 34

A 1.8 72.4 9.4 7.0 0.4 95.5 84.8 86.4 6.9 3.6 22.5 21.1 1.6 - - -

"Dv 0.5 0.2 0.5 0.1 0.0 0.7 0.4 0.7 0.3 0.4 4.0 2.9 0.4 . . . .
90M CI 0.6 0.2 0.6 0.1 0.0 0.9 0.5 0.9 0.4 0.5 4.7 3.4 0.5 - - -

150 s. FLYOWER - TARGET IAS 91kts. -- 0.7'A

M-27 91.4 72.2 9.3 7.0 0.4 95.1 94.7 95.7 7.0 86.9 21.0 22.5 1.1 22 24 23 26
J29 81.9 71.5 10.3 7.2 0.4 95.6 94.0 95.6 7.0 92.4 26.5 25.0 1.9 22 22 23 3
129 90.1 70.6 9.5 7.1 0.4 93.5 3.1 94.3 7.0 5.0 21.5 21.0 1.1 22 24 23 26
A J13 91.2 71.1 10.0 7.3 0.4 95.0 94.2 65.6 6.6 83.4 23.5 23.5 1.5 22 22 23 24
1J31 96.9 71.9 9.0 6.8 0.4 84.1 94.2 95.7 7.1 96.1 21.5 15.0 1.5 27 24 27 23

'Aye 81.1 71.5 9.6 7.1 0.4 84.7 94.0 95.4 7.0 84.9 22.8 21.4 1.4 - - -
'"Dv 0.6 0.6 0.5 0.2 0.0 0.9 0.6 0.6 0.1 1.9 2.3 3.9 0.3 - . .
901 CI 0.6 0.6 0.5 0.2 0.0 0.8 0.6 0.6 0.1 1.9 2.2 3.7 0.3 -

- OISE INDEXES CALCULATED USING MNS DATA WDCRRECTED
"- FOR T MATIKHTUMIDITYR AIRCRAFT DEVIATION FRO REF FLIOHT TRACK

" TS 2,4-SULE NEIGITEO LOAITHKIC AVERAGE

...... ............. ................... ..... .



Table B.9

US/C AADIAN TEST - DULLES INTENATIONAL AIRPORT

BELL 206-Li HELICOPTER DOT/TSC
3/18/85

SUMARY NOISE LEVEL DATA

AS MEASURED *

SITE: 4 CENTERLINE -150 01. WEST AUG. 2791984

EV SEL AL. SEL-ALm K(A) 9 EPNL PLe PNLT& K(P) DASPLk DIiR(A) OUR(P) TC BAND MAX. ROY BANDS

6 DEGREE APPROACH -- TARGET IAS 5hts. -- ICAO

C32 89.5 81.0 8.5 6.9 0.4 92.7 92.9 93.9 7.0 89.3 17.0 17.5 1.0 18 25 24 26
C34 90.3 80.3 10.0 6.8 0.3 92.6 91.4 92.4 7.4 87.5 29.0 23.0 1.0 25 25 26 27
C36 88.2 81.1 7.1 5.9 0.3 90.9 92.9 93.9 5.8 88.7 16.0 15.5 1.0 25 25 26 24
C38 88.4 79.3 9.2 7.3 0.5 91.0 90.9 92.0 7.3 87.4 18.0 17.0 1.1 25 25 26 28
C40 90.0 80.9 9.1 6.8 0.4 92.3 91.7 92.3 7.5 88.3 22.0 22.0 0.8 28 26 23 25
C42 88. 82.1 6.8 5.8 0.3 91.4 92.8 93.7 6.4 89.4 14.5 15.5 0.9 18 23 27 25
C44 90.7 80.7 10.1 7.5 0.5 93.0 92.1 93.2 7.5 89.5 22.0 20.0 1.1 20 25 27 26C46 88.0 79.3 9.7 7.0 0.4 9".7 89.9 9!..0 7.0 86.1 24.0 24.5 1.1 25 25 26 23
C48 86.3 75.1 11.2 7.4 0.4 88.9 86.7 87.6 7.5 85.8 32.5 32.0 1.5 23 26 23 27
C50 89.2 79.8 9.4 7.1 0.4 91.9 91.6 92.3 7.2 88.0 21.5 21.0 0.8 25 25 26 23

Av . 89.0 79.9 9.1 6.9 0.4 91.5 91.3 92.2 7.1 88.0 21.6 20.8 1.0 - -

StlDv 1.3 2.0 1.3 0.6 0.0 1.2 1.9 1.9 0.6 1.3 5.7 5.0 0.2 . . . .
901 CI 0.8 1.1 0.8 0.3 0.0 0.7 1.1 1.1 0.3 0.8 3.3 2.9 0.1 - - -

TAKEOFF -- TARGET IAS 57kts. -- ICAO

833 82.9 73.9 9.0 7.0 0.4 86.1 85.4 87.4 6.9 79.1 19.0 18.0 2.0 22 34 33 32
B37 83.6 73.4 10.3 7.3 0.4 87.1 85.8 87.8 7.2 80.0 26.0 20.0 2.1 22 35 25 34
839 82.6 71.7 10.9 7.4 0.4 86.1 84.4 86.6 7.0 78.8 30.5 23.0 2.2 22 22 34 35
841 83.4 72.9 10.6 7.4 0.4 86.4 84.5 86.4 7.2 78.6 26.5 24.5 1.9 22 34 35 22
B43 82.9 71.9 11.0 7.0 0.3 85.9 84.4 86.4 7.3 78.8 36.5 19.5 2.1 22 22 35 34
845 83.4 73.8 9.5 6.5 0.3 86.6 86.1 87.9 6.4 79.2 30.0 23.0 1.8 22 34 25 35
847 83.3 72.6 10.6 7.2 0.4 86.9 85.1 87.0 7.5 79.5 29.5 21.0 2.2 22 22 25 34
B49 83.3 73.1 10.2 7.1 0.4 86.9 85.3 87.5 7.0 79.7 27.0 2.L 1 22 22 34 35
852 82.7 72.6 10.1 6.9 0.4 85.9 85.2 87.2 6.9 79.4 28.5 19.0 1.9 22 22 34 33

An 83.1 72.9 10.2 7.1 0.4 86.4 85.1 87.1 7.0 79.2 28.2 21.2 2.0 - . .
"Dy 0.4 0.8 0.6 0.3 0.0 0.5 0.6 0.6 0.3 0.5 4.7 2.2 0.1 -902/ C1 0.2 0.5 0.4 0.2 0.0 0.3 0.4 0.3 0.2 0.3 2.9 1.4 0.1 . . .

300 a. FLYOVER -- TARGET !AS 117kts. -- 0.9Vh

81.2 71.2 9.9 7.1 0.4 84.0 82.8 83.5 7.5 78.1 25.0 25.0 1.7 23 26 23 27
BIG 80.8 70.3 10.5 7.3 0.4 83.5 82.3 83.5 7.4 78.2 27.0 22.5 1.2 23 23 26 27
O1l 90.6 71.5 9.1 6.4 0.3 83.3 83.0 83.9 7.2 78.6 26.5 20.0 0.9 23 23 26 27
913 80.6 69.7 10.9 7.7 0.5 83.4 81.3 83.0 7.5 77.7 25.5 24.5 1.6 23 26 23 27
814 90.5 71.1 9.5 6.8 0.4 83.3 83.1 84.5 6.8 78.2 24.5 19.5 1.4 23 23 26 27
615 80.2 70.0 10.2 7.1 0.4 83.1 81.8 82.8 7.2 77.7 28.0 26.5 1.0 23 23 26 27
816 80.5 70.4 10.1 6.5 0.3 83.3 82.2 83.4 6.5 77.6 36.0 33.0 1.2 23 26 23 27

A 80.6 70.6 10.0 7.0 0.4 83.4 82.4 83.5 7.2 78.0 27.5 24.4 1.3 . . . .
tDr 0.3 0.7 0.6 0.5 0.1 0.3 0.6 0.6 0.4 0.4 3.9 4.6 0.3 . . . .
90 CI 0.2 0.5 0.4 0.3 0.0 0.2 0.5 0.4 0.3 0.3 2.9 3.4 0.2 . . . .

- OISE INOEXES CALCULATED USING MEASURED DATA UNCORRECTED
FOR TENPERATURE,HUMIDITYOR AIRCRAFT DEVIATION FRON REF FLIGHT TRACK

- TSC:24-SANPLE WEIGHTED LOGARITHMIC AVERAGE

jam



Table B. 10

US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

SELL 206-LI HELICOPTER DOT/TSC
3/18/85

SUIjMARY NOISE LEVEL DATA

AS MEASURED *

SITE% 4 CEOTERLINE - 150 N. VEST AUG. 27,1984

EV SEL ALs GEL-AL& K(A) a EPNL PNL& PHLT& K(P) OASPLs DUR(A) DUR(P) TC BAND W X. NOY BANDS

150 m. FLYOVER -- TARGET IAS 130 kts. -- Vh

H17 84.6 77.1 7.5 6.8 0.4 87.9 89.2 90.4 7.1 84.4 12.5 11.5 1.3 23 23 26 32
HIE 85.8 78.8 7.0 6.2 0.4 89.2 91.2 92.5 6.1 86.3 13.5 12.5 1.3 23 23 26 33
H19 85.3 78.2 7.1 6.8 0.5 88.5 90.2 91.5 6.8 85.6 11.0 10.5 1.3 23 23 26 34
120 85.4 78.6 6.7 6.4 0.4 88.6 90.9 92.1 6.4 86.5 11.0 10.5 1.3 23 26 23 34
H21 85.2 78.1 7.1 6.9 0.5 88.4 89.8 91.1 7.2 85.1 11.0 10.5 1.1 23 26 23 34

Ave. 85.2 78.2 7.1 6.6 0.4 88.5 90.2 91.5 6.7 85.6 11.8 11.1 1.3 - - - -
Std Dv 0.4 0.7 0.3 0.3 0.0 0.5 0.8 0.8 0.5 0.9 1.2 0.9 0.1 - - -
90% CI 0.4 0.6 0.3 0.3 0.0 0.5 0.8 0.8 0.4 0.8 1.1 0.9 0.1 - - -

150 . FLYOVER -- TARGET IAS 117kts. -- 0.9h

At 84.9 77.7 7.2 6.8 0.5 88.1 89.8 90.8 6.9 84.5 11.5 11.5 1.2 23 26 23 27
2 85.7 78.6 7.1 6.8 0.5 89.0 91.1 92.6 6.3 85.4 11.0 10.5 1.5 23 23 26 27

A4 85.5 77.9 7.5 7.0 0.5 88.5 90.1 91.2 6.7 84.7 12.0 12.0 1.1 23 26 23 27
AS 84.5 77.4 7.1 6.5 0.4 87.9 89.9 91.0 6.5 84.5 12.5 12.0 1.1 23 23 26 27
A6 85.3 78.1 7.1 6.9 0.5 88.4 90.4 91.5 6.7 84.6 11.0 10. 1.4 23 26 23 27
A7 84.9 77.4 7.4 7.3 0.5 88.0 89.7 90.7 7,3 84.1 10.5 10.0 1.3 23 23 26 27
AS 84.9 77.2 7.6 7.0 0.5 88.1 89.9 91.4 6.5 84.3 12.5 11.0 1.5 23 23 26 27

A". 5.1 77.8 7.3 6.9 0.5 88.3 90.1 91.3 6.7 84.6 11.6 11.1 1.3 - - - -

Std Dv 0.4 0.5 0.2 0.2 0.0 0.4 0.5 0.6 0.3 0.4 0.8 0.8 0.2 - - - -
90% CI 0.3 0.4 0.2 0.2 0.0 0.3 0.4 0.5 0.2 0.3 0.6 0.6 0.1 - - - -

150 a. FLYOVER -- TARGET IAS 104 kts. -- 0.8Th

122 83.0 74.4 8.6 7.3 0.5 85.9 86.8 87.7 7.2 82.2 15.0 14.0 0.8 23 26 23 22
124 82.9 73.9 9.0 7.4 0.5 86.0 86.5 87.9 7.0 81.9 16.0 14.5 :.2 22 23 26 22
125 82.7 75.2 7.5 6.9 0.5 85.9 87.5 98.5 6.9 82.2 12.0 12.0 0.8 23 23 26 27
126 84.1 78.5 5.6 5.6 0.4 87.3 91.3 92.1 5.4 86.5 10.0 9.0 0.7 23 23 25 22

Ay . 83.2 75.5 7.7 6.8 0.5 86.3 88.0 89.0 6.6 83.2 13.2 12.4 0.9 - - - -
"Dv 0.7 2.1 1.5 0.8 0.1 0.7 2.2 2.1 0.8 2.2 2.8 2.5 0.2 - - - -

90 CI 0.8 2.5 1.8 1.0 0.1 0.8 2.6 2.4 0.9 2.6 3.2 2.9 0.3 - - -

150 a. FLYOVER -- TARGET IAS 9lkts. - 0.7Vh

J27 83.0 76.4 6.6 6.4 0.4 85.4 86.4 88.8 6.5 83.6 11.0 10.5 2.5 28 26 28 27
J28 84.6 77.7 6.9 6.2 0.4 87.! 89.3 90.0 6.4 84.5 13.0 13.0 0.6 23 26 23 27
J29 94.5 76.7 7.8 6.7 0.4 86.9 88.1 88.9 6.9 83.6 14.5 14.5 0.8 23 26 23 27
J30 83.9 75.9 7.9 6.4 0.4 86.4 98.0 89.1 6.6 83.9 17.5 13.0 1.1 23 23 26 27
J31 84.2 75.9 8.2 7.1 0.5 86.5 87.2 88.2 7.2 83.0) 14.5 14.0 1.0 23 26 23 24

A 84.0 76.5 7.5 6.5 0.4 86.5 87.8 89.0 6.7 83.7 14.1 13.0 1.2 - - - -
tI 0.6 0.7 0.7 0.4 0.0 0.7 1.1 0.6 0.3 0.5 2.4 1.5 0.7 - - - -

90 CI 0.6 0.7 0.7 0.3 0.0 0.6 1.1 0.6 0.3 0.5 2.3 1.5 0.7 - - - -

- NOISE INDEXES CALCULATED USING lEASURED DATA UNCORRECTED

FOR TEMPERATURE,HIMIDITY,OR AIRCRAFT DEVIATION FROM REF FLIGHT TRACK

- T9C2,4-SAiPLE EIJHTED LOGARITHMIC AVERAGE



Table B. 11

LIS/CANADIAN TEST - DULLES IITERNATIONAL AIRPORT

BELL 206-Li HELICOPTER DOT/TSC
3/18/95

SUMMARY NOISE LEVEL DATA

AS MEASURED '

SITE: 5 CENTERLINE - 150 M. EAST AUG. 27,1904

EV SEL ALa SEL-ALj K(A) 0 £PNL PNLI PNLTs K|P) OASPLi DIJR<A) DUR(P) TC BAND MAX. NOY BANDS

6 DEGREE APPROACH -- TARET AS 57kts. -- ICA-

C32 88.1 79.7 8.4 7.0 0.4 90.9 92.0 92.8 6.8 89.0 16.0 15.5 0. 25 25 24 26
C34 90.3 82.3 8.1 6.6 0.4 93.0 94.0 94.9 6.6 90.8 16.5 17.0 0.9 25 25 23 26
C36 91.4 83.6 7.7 7.1 0.5 93.9 95.3 96.3 7.0 91.6 12.5 12.5 1.0 25 25 26 27
C38 91.6 82.7 8.9 7.2 0.4 93.9 94.3 95.0 7.1 92.2 17.5 17.5 0.7 21 24 26 25
C40 88.3 79.5 8.8 6.7 0.4 91.1 91.4 92.2 6.8 8B.6 20.0 20.0 0.9 25 25 26 23
£42 90.9 83.2 7.7 6.4 0.4 93.3 94.0 94.5 7.1 90.7 16.0 17.5 0.6 25 25 23 27
C44 91.4 82.0 9.5 7.3 0.5 94.0 93.9 94.6 7.2 92.2 19.5 20.0 0.7 22 22 24 21
C46 90.7 82.9 7.e 6.6 0.4 93.4 94.6 95.6 6.7 90.8 15.0 14.5 1.0 25 25 27 26
C48 89.7 83.6 6.1 5.9 0.4 92.4 95.3 96.1 5.9 91.4 11.5 11.5 0.9 25 25 26 27
C50 90.1 81.7 8.4 6.8 0.4 92.4 93.9 94.5 6.8 91.0 17.5 15.5 0.6 25 25 24 23

Av 90.2 82.1 8.1 6.8 0.4 92.9 93.9 94.7 6.8 90.8 16.2 16.1 0.8 - - - -

"Or 1.2 1.5 0.9 0.4 0.0 1.1 1.3 1.3 0.4 1.2 2.7 2.8 0.1 - - - -

90 CI 0.7 0.8 0.5 0.3 0.0 0.6 0.7 0.8 0.2 0.7 1.6 1.6 0.1 - - - -

TAKEOFF -- TARGET IAS 57kt. -- ICAO

833 85.9 77.8 8.1 6.8 0.4 89.2 90.3 92.2 6.4 94.5 15.5 12.5 1.9 22 22 34 35
837 96.0 77.9 8.1 6.9 0.4 89.7 90.9 92.9 6.5 85.1 14.5 11.5 2.0 22 22 34 35
839 85.7 77.2 8.5 6.7 0.4 89.2 90.0 92.1 6.4 84.2 18.5 13.5 2.0 22 22 35 34
941 86.4 79.2 7.2 6.6 0.4 89.6 91.0 93.1 6.5 85.4 12.5 10.5 2.0 22 22 34 32
843 85.5 77.4 9.0 6.8 0.4 89.6 90.4 92.5 7.0 84.9 15.0 10.5 2.1 22 22 25 35
845 85.9 77.9 8.1 6.7 0.4 89.8 90.7 92.7 6.7 85.2 16.0 11.5 2.0 22 22 34 25
847 87.1 79.1 8.0 6.8 0.4 90.7 91.9 93.9 6.4 86.0 14.5 11.5 2.1 22 34 35 22
849 96.7 79.6 7.1 6.1 0.3 99.9 91.6 93.1 6.5 85.6 14.5 11.0 1.4 22 34 35 33
852 86.2 78.8 7.4 6.3 0.4 89.3 91.3 93.0 6.3 85.9 14.5 10.0 1.7 22 22 34 35

Avg. 86.1 78.3 7.8 6.6 0.4 89.7 90.9 92.8 6.5 85.2 15.1 11.4 1.9 - - - -

Std D 0.5 0.9 0.5 0.3 0.0 0.5 0.6 0.5 0.2 0.6 1.6 1.1 0.2 - - - -
902 CI 0.3 0.5 0.3 0.2 0.0 0.3 0.4 0.3 0.1 0.4 1.0 0.7 0.1 - - - -

300 a. FLYOVER -- TARGET IAS 117kts. -- 0.9%"

69 80.5 70.8 9.7 7.5 0.5 93.3 82.4 83.4 7.7 79.2 20.0 19.5 1.0 23 23 26 27
010 80.6 70.2 10.4 7.1 0.4 83.3 81.9 82.9 7.0 78.2 29.5 29.5 1.0 23 23 26 27
O11 80.2 69.1 11.2 7.9 0.5 83.0 81.4 82.7 7.4 78.3 25.5 24.5 1.2 22 24 22 26
613 80.4 70.3 10.1 7.4 0.4 83.2 82.1 83.2 7.6 79.3 23.0 20.5 1.1 23 23 26 27
014 80.2 70.9 9.3 7.1 0.4 83.1 82.7 83.9 7.0 78.4 20.5 20.0 1.2 23 23 26 27
915 90.4 70.4 9.9 7.0 0.4 82.9 82.0 83.0 7.4 78.2 26.0 22.0 1.3 23 26 23 27
616 79.7 71.1 9.6 6.7 0.4 82.6 82.6 83.6 7.1 78.1 19.5 18.0 0.9 23 26 23 27

80.3 70.4 9.9 7.2 0.4 83.0 82.2 83.3 7.3 78.5 23.4 22.0 1.1 - - - -

"oD 0.3 0.7 0.8 0.4 0.1 0.3 0.4 0.4 0.3 0.5 3.7 3.9 0.2 - - -
90I CI 0.2 0.5 0.6 0.3 0.0 0.2 0.3 0.3 0.2 0.4 2.7 2.9 0.1 - - -

- NOISE INDEXES CALCULATED USING MEASURED DATA UNCORRECTED

FOR TEMPERATIRE,NUNIOITYtOR AIRCRAFT DEVIATION FROM REF FLIGHT TRACeK

" TSC2,4-SAMPLE iEIGHTED LOGARITHMIC AVERAGE



Table B. 12

US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

BELL 206-LI HELICOPTER DOT/TSC: " " 3/18/85
SUMmARY NOISE LEVEL DATA

AS nEASURED *

SITE: 5 CENTERLINE - 150 N. EAST AUG. 27,1984

EY SEL A., SEL-ALm K(A) 0 EPN. PNL PNLT, K(P) OASPLm DUJ(A) OUR(P) TC BAu MAX. 40Y BANDS

150 a. FLYOVER - TARGET IAS 130kts. -- Vh

-17 85.0 77.3 7.7 6.8 0.4 88.6 89.7 90.9 7.0 85.5 13.5 13.0 1.1 23 23 26 34
H18 85.4 78.7 6.6 6.8 0.5 88.8 90.9 92.0 6.3 86.8 9.5 12.0 1.1 23 26 23 27. ,19 85.! 77.9 7.2 7.0 0.5 88.3 0.1 91.2 7.1 86.1 10.5 10.0 1.1 23 2'3 26 34
P20 95.1 78.7 6.4 6.4 0.4 88.3 0.8 92.1 6.6 86.4 10.0 9.0 1.2 23 26 23 27
,214 84.9 77.8 7.1 7.1 0.5 88.2 90.2 91.5 6.9 86.2 10.0 9.5 1.4 23 23 26 27

85.1 78.1 7.0 6.8 0.5 88.4 90.3 91.5 6.8 86.2 10.7 10.7 1.2 - - - -
S"Dy 0.2 0.6 0.5 0.3 0.0 0.2 0.5 0.5 0.3 0.5 1.6 1.7 0.1 - - - -
902 CI 0.2 0.6 0.5 0.2 0.0 0.2 0.5 0.5 0.3 0.4 1.5 1.6 0.1 - - - -

150 a. FLYOVER -- TARGET lAS 117kts. -- 0.9Yh

Al 85.0 77.4 7.6 7.0 0.5 88.2 89.9 90.9 6.9 85.1 12.0 11.5 1.2 23 23 26 27
A2 85.6 78.9 6.7 6.2 0.4 8.8 91.0 92.3 6.1 85.4 12.0 11.5 1.3 23 26 23 27
4 84.3 77.1 7.2 6.5 0.4 87.4 89.2 90.3 6.5 84.2 12.5 12.0 1.1 23 23 26 27
A5 84.2 76.8 7.4 6.8 0.5 87.7 89.6 90.6 6.8 64.5 12.0 11.0 1.1 23 23 26 27
A6 84.4 77.2 7.3 6.7 0.4 87.7 89.7 90.9 6.7 84.3 12.0 10.5 1.3 23 23 26 27
A 84.2 76.5 7.7 7.4 0.5 87.6 89.2 90.5 6.8 84.0 11.0 11.0 1.4 23 23 26 27
AS 84.0 76.8 7.2 6.8 0.5 87.3 89.3 90.6 6.5 83.8 11.5 11.0 1.4 23 23 26 27

tm 84.5 77.2 7.3 6.8 0.5 87.8 89.7 90.9 6.6 84.5 11.9 11.2 1.3 - - - -

"%r 0.5 0.8 0.3 0.4 0.0 0.5 0.6 0.6 0.2 0.6 0.5 0.5 0.1
90% CI 0.4 0.6 0.2 0.3 0.0 0.4 0.5 0.5 0.2 0.4 0.3 0.4 0.1 . . . .

150 a. FLYOVER -- TARGET IAS 104kts. -- 0.Mti

122 83.3 75.1 8.2 7.1 0.5 86.1 87.5 88.2 7.0 83.2 14.0 13.5 0.7 26 26 23 22
124 82.8 74.7 8.1 7.1 0.5 85.6 86.9 87.6 7.2 82.1 14.0 13.0 0.6 23 26 23 27
125 82.8 74.6 8.1 7.2 0.5 86.1 87.6 88.9 6.8 82.7 13.5 12.0 1.2 23 23 26 35
126 83.4 74.8 8.6 7.4 0.5 86.2 87.1 87.7 7.4 82.7 14.5 14.0 0.6 23 26 23 27

Avg. 83.1 74.8 8.3 7.2 0.5 86.0 87.2 88.1 7.1 82.7 14.0 13.1 0.8 - -
-,D 0.3 0.2 0.2 0.1 0.0 0.3 0.3 0.5 0.3 0.5 0.4 0.9 0.3 - . .
M90 CI 0.4 0.3 0.3 0.2 0.0 0.3 0.4 0.6 0.3 0.5 0.5 1.0 0.4 - -

150 a. FLYOVER -- TARGET IAS 91kts. - 0.7%h

,,. ,127 83.1 74.8 8.4 7.1 0.5 85.9 86.9 87.9 6.9 83.4 15.0 14.0 1.1 23 26 23 25
28 83.3 75.7 7.6 6.4 0.4 96.4 87.9 88.8 6.4 83.7 15.5 15.0 0.9 18 26 23 27"29 84.5 76.1 8.4 7.2 0.5 87.0 88.1 89.1 7.0 84.5 15.0 13.5 1.0 23 23 26 25

J,30 82.9 75.0 7.9 6.9 0.4 85.7 86.1 87.4 7.2 83.1 14.0 14.0 1.3 27 24 27 25
",31 83.7 75.3 8.4 7.5 0.5 86.4 87.5 88.5 7.0 84.4 13.5 13.5 1.1 23 23 26 27

0. 83.5 75.4 8.1 7.0 0.4 86.3 87.3 88.3 6.9 83.8 14.6 14.0 1.1 - - - -
SDOv 0.6 0.5 0.4 0.4 0.1 0.5 0.8 0.7 0.3 0.6 0.8 0.6 0.1 - - - -
902 CI 0.6 0.5 0.4 0.4 0.0 0.5 0.8 0.6 0.3 0.6 0.8 0.6 0.1 - - - -

" (-;' "* -NOISE INDEXES CALCLUTED UtSING MESIR DATA LKC8RE:TED
-FO TEPERTURqpM)ITYD! AIRCRAFT E VIATION FROR REF FLIG T TRACK

- TSC2,4-SAIPLE WEITED LOGMITHIIIC AVERAGE

L,..%
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Table B. 13

US/CANAOIAN TEST - DULLES INTERNATIONAL AIRPORT

BELL 206-L1 HELICOPTER DOT/TSC
3/ 4/85

SUIIARY NOISE LEVEL DATA

AS MASURED *

SITE: I CENTERLINE - CENTER AUG. 28,1984

EU SEL ALs SEL-ALs K(A) a EPNL PHik PNLT K(P) OASPLI DUIR(A) DUR(P) TC BAND NAX. NOT BANDS
--------------- ---------- ---- --- ---- ---- ----- ---- ------ ------ ------

6 DEGREE APPROACH -- TARGET IAS 57kts. -- ICAO

.O CCI 90.4 81.7 8.7 7.4 0.5 93.1 93.9 94.9 7.0 91.0 15.0 14.5 1.0 28 25 24 22
CC12 90.1 83.3 6.7 6.1 0.4 92.9 95.3 96.2 6.0 91.3 13.0 13.0 1.0 25 25 24 26
C14 87.8 81.1 6.8 5.9 0.3 90.9 92.9 94.0 6.1 89.6 14.0 13.5 1.1 25 25 26 24

CC16 98.9 81.7 7.1 6.3 0.4 91.6 93.6 94.3 6.4 90.7 13.5 14.0 0.7 25 25 24 26
M18 92.4 84.4 8.0 7.1 0.5 94.9 96.2 97.0 7.1 93.4 13.5 13.0 1.0 25 25 27 26
CC20 90.1 82.0 8.1 6.9 0.4 92.9 94.0 94.7 7.1 91.1 14.5 14.0 0.7 25 25 24 26
:C22 91.2 83.3 7.9 6.5 0.4 93.8 94.8 95.3 7.0 92.0 16.0 16.5 0.5 25 25 23 22

- CC24 90.3 82.0 8.3 6.9 0.4 92.9 93.6 94.7 7.1 90.3 16.0 14.5 1.1 25 25 26 24

Av. 8 82.4 7.7 6.6 0.4 92.9 94.3 95.1 6.7 91.2 14.4 14.1 0.9 - - -

SD . 1.1 0.7 0.5 0.1 1.2 1.1 1.0 0.5 1.1 1.1 1.1 0.2 - -

I90 CI 0.9 0.7 0.5 0.4 0.0 0.8 0.7 0.7 0.3 0.8 0.8 0.8 0.2 - - - -

6 DEGREE APPROACH -- TARGET IAS 5Ats. -- ICAD

CZ31 91.2 92.9 8.3 6.4 0.3 93.7 94.3 95.0 6.7 91.5 19.5 20.0 0.7 25 25 22 23
CZ33 89.9 80.5 9.4 7.2 0.4 92.7 92.8 93.6 7.0 90.3 20.0 19.5 0.8 24 24 25 26
CZ35 91.1 81.8 9.2 7.5 0.5 93.7 93.2 94.3 7.5 90.9 17.0 18.0 1.0 25 25 26 27

, CZ37 89.0 81.4 7.7 5.9 0.3 91.9 93.3 94.2 6.0 90.3 19.5 19.0 0.9 25 25 24 26
C239 90.5 82.6 7.9 6.3 0.3 92.9 94.0 94.8 6.5 90.8 18.0 18.5 0.8 25 25 23 26

Av 90.3 81.8 8.5 6.7 0.4 93.0 93.5 94.4 6.7 90.7 18.8 19.0 0.9 - - - -

S"Ov 0.9 0.9 0.8 0.7 0.1 0.8 0.6 0.5 0.6 0.5 1.3 0.8 0.1 - - - -

90 CI 0.8 0.9 0.8 0.6 0.1 0.7 0.6 0.5 0.6 0.5 1.2 0.8 0.1 - - - -

S6 DEGREE APPROAC4 -- TARGET IAS Skts.

1(41 91.2 82.6 8.5 6.9 0.4 94.1 94.7 95.7 6.9 91.7 17.0 16.5 1.0 24 24 26 21
K K42 89.7 81.5 8.2 6.2 0.3 92.5 93.1 94.0 6.5 89.8 20.5 20.5 0.9 25 25 24 27
1K43 9.8 81.1 9.7 6.7 0.4 92.6 92.4 93.2 7.2 90.6 20.0 20.5 0.8 25 25 23 22
1(45 91.3 82.7 8.6 7.3 0.5 93.9 93.8 94.4 7.8 91.7 15.5 16.5 0.7 21 25 21 22
1K46 91.3 83.2 9.0 6.6 0.4 93.7 94.3 95.0 7.0 92.4 16.5 17.5 0.7 25 25 23 27

. 90.6 82.2 8.4 6.7 0.4 93.4 93.7 94.5 7.1 91.2 17.9 18.3 0.8 - - - -

STdDv 0.8 0.9 0.3 0.4 0.1 0.7 0.9 0.9 0.5 1.0 2.2 2.0 0.1 - - -

90% CI 0.9 0.9 0.3 0.4 0.1 0.7 0.9 0.9 0.4 1.0 2.1 2.0 0.1 - -

6 DEGREE APPROACH -- TARG IAS 57kts.

KK52 88.1 80.0 8.2 7.2 0.5 91.2 92.1 92.6 7.3 89.9 13.5 15.0 0.5 28 25 23 22
1K53 92.0 83.9 8.0 6.7 0.4 94.7 95.9 96.5 6.8 93.8 15.5 16.0 0.6 21 25 24 22

U NKS 90.2 82.6 7.6 6.4 0.4 93.0 93.8 94.9 6.7 90.2 15.5 16.0 1.1 25 25 26 23
(KK55 8.2 78.0 10.2 7.4 0.4 91.0 90.2 91.0 7.3 88.9 23.5 23.0 0.8 24 24 25 21

.W"6 87.8 78.3 9.5 7.0 0.4 90.7 90.0 90.7 7.2 88.3 23.0 24.0 0.8 24 24 25 26
KK57 90.7 81.8 8.9 7.0 0.4 93.3 93.6 94.4 7.4 91.4 18.5 16.0 0.9 25 25 26 23

A 9 99.5 80.8 8.7 7.0 0.4 92.3 92.6 93.4 7.1 90.4 18.2 18.3 0.8 - -

SDv 1.7 2.4 1.0 0.4 0.0 1.6 2.3 2.3 0.3 2.0 4.2 4.0 0.2 - -

M0Z CI 1.4 2.0 0.8 0.3 0.0 1.3 1.9 1.9 0.3 1.6 3.4 3.3 0.2 - -

- - NOISE INOEXES CALCULATED USING REASJRED DATA UNCORRECTED

FOR TENPERAIME,HIJIOITYOR AIRCRFT DEVIATION FRON REF FLIGHT TRACK

- TSC2,4-SAMPE WEIGHTED LOGWITMIC AVERAGE

% --- . .. :. :-,--Li , e- :.: ,::: : . .. .- . ...... . , -. -. . ,."... .,. -.". .- . . , . ,, ...,--.. ,.. .,,
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Table B. 14

US/CANMIAN TEST - DILLES INTERNATIONAL AIRPORT

BELL 206-L1 HELICOPTER DOT/TSC
-" : 3/ 4/85

SUNMARY NOISE LEYEL DATA

AS NEASURED *

SITE: I CENTERLINE - CENTER AUG. 28,1984

EY SEL AL& SEL-A . K(A) a EPNL PNLm PNLTm K(P) OASPLa DUR(A) DUR(P) TC BAND KAX. NOY BANDS

*APPROACH -- BELL QUIET TYPE (SEE TEXT)

647 89.9 82.6 7.3 6.9 0.5 93.1 95.3 95.9 6.8 93.4 11.5 11.5 0.6 22 22 25 24
"48 85.5 76.3 9.1 7.0 0.4 98.6 88.4 89.8 7.2 89.2 20.5 17.0 1.6 23 23 26 27
M9 85.9 76.9 9.0 7.3 0.5 89.0 90.1 90.7 6.9 89.4 17.0 16.0 0.6 24 24 25 22
150 84.1 73.4 10.7 7.2 0.4 87.0 86.3 87.1 7.0 86.3 30.0 26.0 0.9 24 24 26 25
N51 86.9 77.1 9.8 6.6 0.3 89.9 9.0 90.8 6.2 98.9 30.0 29.5 0.9 24 24 25 26

A 86.4 77.1 9.2 7.0 0.4 89.5 90.0 "0.9 6.8 e9.4 21.8 20.0 0.9 -. . . .
-,° "O 2.2 3.3 1.2 0.3 0.1 2.3 3.3 3.2 0.4 2.6 8.1 7.5 0.4 - --

902 CI 2.1 3.2 1.2 0.3 0.1 2.2 3.2 3.0 0.4 2.5 7.8 7.1 0.4 - - -

APPROACH - BELL QUIET TYPE (SEE TEXT)

6158 86.0 76.8 9.2 7.5 0.5 89.2 89.4 90.2 7.3 89.8 17.0 17.0 1.0 23 23 26 27
MW59 85.3 75.8 9.6 7.4 0.5 88.6 88.6 89.4 7.1 87.4 19.5 19.0 0.9 22 24 22 25
6660 86.9 76.8 10.1 7.3 0.4 89.9 89.9 90.6 7.4 98.4 24.5 18.5 0.7 22 22 23 25
NMI61 85.5 74.4 11.0 7.1 0.3 98.6 87.2 87.9 6.9 87.5 36.5 35.0 0.7 24 24 22 26
662 84.6 73.5 11.0 7.3 0.4 87.6 86.2 87.1 7.0 86.1 32.0 31.5 1.0 22 24 22 25

A85.6 75.5 10.2 7.3 0.4 98.8 98.2 89.1 7.1 87.8 25.9 24.2 0.8 - - - -
StdOv 0.9 1.4 0.8 0.2 0.1 0.9 1.5 1.5 0.2 1.3 8.2 8.4 0.1 - - - -
90Z CI 0.8 1.4 0.8 0.2 0.1 0.8 1.5 1.4 0.2 1.3 7.9 8.0 0.1 - - -

TAKEOFF -- TARGET IAS 57kts. -- ICAO

8811 86.2 77.6 8.5 7.1 0.4 89.8 89.9 91.7 7.1 83.7 16.0 14.0 1.8 22 22 34 35
813 86.7 77.2 9.5 7.4 0.5 90.5 89.5 91.1 7.5 83.6 19.5 18.0 1.9 22 22 35 34
8815 84.3 73.7 10.6 7.7 0.5 87.9 86.9 89.0 7.0 82.0 23.5 18.5 2.1 19 22 24 35
O17 86.1 76.1 10.0 7.4 0.4 89.3 8B.6 90.5 6.8 82.8 22.5 20.0 1.9 19 22 35 34
8819 84.5 75.2 9.3 7.2 0.4 88.2 97.4 89.5 6.9 82.2 20.0 18.5 2.1 19 22 24 35
B923 85.3 75.2 10.1 7.6 0.5 88.7 98.1 90.4 6.6 82.1 21.5 18.5 2.4 19 22 24 34
85 84.1 74.5 9.6 7.3 0.4 87.7 87.4 89.4 6.9 82.2 20.5 16.0 1.9 22 22 35 34

85.3 75.6 9.7 7.4 0.5 08.9 88.2 90.2 7.0 82.7 20.5 17.6 2.0 - - - -
81Dv 1.0 1.4 0.6 0.2 0.0 1.0 1.1 1.0 0.3 0.7 2.4 2.0 0.2 - - - -
90 CI 0.8 1.0 0.5 0.2 0.0 0.8 0.8 0.7 0.2 0.5 1.8 1.5 0.1 - - - -

TAKEOFF -- TARGET IAS s7kt. - ICAD

8132 83.9 74.3 9.6 7.0 0.4 87.2 86.3 8B.5 7.1 81.5 24.0 17.5 2.2 22 22 24 32
B234 84.5 74.8 9.7 6.9 0.4 87.9 86.8 88.6 7.2 91.3 24.5 19.5 2.0 22 22 35 34
8Z36 84.4 74.1 10.3 7.2 0.4 87.7 86.6 88.7 7.0 91.8 26.5 19.5 2.1 22 22 24 26
Bz38 s4.3 n.9 10.4 6.8 0.3 87.8 87.4 89.6 6.6 82.4 34.0 17.0 2.2 22 22 25 35
8240 83.2 73.7 9.5 7.4 0.5 87.3 86.9 88.9 6.8 82.1 19.5 17.0 2.0 22 22 35 34

84.0 74.2 9.9 7.1 0.4 87.6 86.8 88.9 6.9 81.8 25.7 18.1 2.1 - - -
G"dDy 0.5 0.4 0.4 0.2 0.0 0.3 0.4 0.5 0.2 0.4 5.3 1.3 0.1 - - -
902 CI 0.5 0.4 0.4 0.2 0.0 0.3 0.4 0.4 0.2 0.4 5.1 1.2 0.1 - - -

- NOISE INDEXES CALCULATED USING MEASURED DATA UNCORRECTED
FOR TENPE TIRE,IWNIDITY,OR AIRCRAFT DEVIATION FRGN REF FLIGHT TRACK

- TSC2,4-WIPLE V(IGHTED LGARITHlIlC WERABE

:. ..::.r " ," :,',:,v ,' .'.'',.:,'.:.-:'.:",:-.- p., .",.-...".. ". -" " "" .v .



Table B. 15

US/CANADIAN TEST - DULLES INTERMATIONAl AIRPORT

. BELL 206-11 HELICOPTER Doarnsc
'. 3/4/85

SUMMARY NOISE LEVEL DATA

AS MEASURED *

SITE: 1 CENTERLIKE -CENTER AUG. 21,184

EV SEL A SEL-AL K(A) 0 EPNIL PNL. PHiTs K(P) BASKS DURWA) tLR(P) TC DAND IWA. NOY BANDS

150 M. FLYOVER -- TARGET lAS ,l7kts. -- O.9Vh

AA2 85.0 77.2 7.9 6.9 0.4 88.4 89.9 91.0 6.9 85.7 14.0 12.0 1.2 23 23 26 27
AA3 85.9 77.8 8.1 7.1 0.5 89.3 90.7 91.8 6.7 86.0 13.5 13.0 1.4 23 23 26 27
*A5 84.9 76.9 7.9 6.4 0.4 87.9 89.1 90.2 6.3 84.6 17.5 16.5 1.1 23 26 23 27
AA6 84.9 78.2 6.7 6.2 0.4 88.1 90.2 91.3 6.4 85.0 12.0 12.0 0.9 23 26 23 27
AA7 84.4 77.0 7.5 6.4 0.4 87.8 89.8 91.0 6.3 84.4 14.5 12.0 1.2 23 23 26 27
AN 84.6 77.5 7.1 6.6 0.4 87.9 89.9 90.9 6.5 85.5 12.0 12.0 1.1 23 23 26 27

Avg. 84.9 77.4 7.5 6.6 0.4 88.2 89.9 91.0 6.5 5.2 13.9 12.9 1.1 - - - -

Std Dv 0.5 0.5 0.5 0.3 0.0 0.5 0.5 0.5 0.2 0.6 2.0 1.8 0.1 - - - -

"Z CI 0.4 0.4 0.4 0.3 0.0 0.4 0.4 0.4 0.2 0.5 1.7 1.5 0.1 - - - -

150 N. FLYOVER - TARGET IAS 117,ts. -- 0.9%Jh

AZ27 94.1 76.4 7.7 6.9 0.5 87.7 89.1 90.2 6.9 84.6 13.0 12.5 1.1 23 23 26 22
AZ28 84.2 77.2 7.0 6.7 0.5 87.5 89.6 90.6 6.7 85.1 11.0 10.0 1.2 23 23 26 27
AZ29 84.1 76.9 7.1 6.4 0.4 87.5 89.8 91.1 6.0 84.7 13.0 11.5 1.4 23 23 26 27
AZ3 83.7 75.8 7.9 7.0 0.5 87.1 88.6 89.4 6.9 84.1 13.5 13.0 1.1 23 23 26 27

Av. 84.0 76.6 7.4 6.8 0.4 87.5 89.3 90.4 6.6 84.6 12.6 11.7 1.2 - - - -

Std Dv 0.2 0.6 0.4 0.3 0.0 0.2 0.5 0.8 0.4 0.4 1.1 1.3 0.1 - - - -
M CI 0.3 0.7 0.5 0.3 0.0 0.3 0.6 0.9 0.5 0.5 1.3 1.6 0.2 - - - -

- NOISE INDEXES CALCULATED USING MEASURED DATA UNCORRECTED
FOR T7EMERATUE,HONIDITY,R AIRCRAFT DEVIATION FROM REF FLIONT TRACK

- TOC2,4-S UPLE VEIGHTED LOGAITHMIC AVERAGE
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Table B. 16

US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

BELL 206-LI HELICOPTER DOT/TSC
3/19/85

SbtNNARY NOISE LEVEL DATA

AS MEASURED N

SITE: 16 CENTERLINE-CENTER (FLUSH) AUG. 28,1984

E SEL AL* SEL-ALs K(A) Q EPNL PNLI PNLTo K(P) OASPLk DUR(A) DIR(P) TC ANPD MAX. NOY BANOS
---------- ---- ------- ---- ---- ---- ----- ---- ------ ------ ------ --- ---- ---- ---- ----

6 DEGREE APPROACH -- TARGET IAS 57kts. -- ICAO

CCIO 92.7 83.9 8.8 7.5 0.5 95.4 96.4 97.1 7.3 93.8 14.5 14.0 0.7 19 25 24 26
C12 92.3 84.9 7.4 6.6 0.4 95.1 96.9 97.6 6.6 93.4 13.5 14.0 0.6 19 25 24 26
C CC14 90.7 84.0 6.7 5.9 0.3 93.6 95.7 96.5 6.1 93.0 13.5 14.5 0.8 19 25 26 24
C16 92.2 84.7 7.5 6.5 0.4 94.9 96.9 97.5 6.5 94.3 14.0 14.0 0.6 19 24 25 27

S-C18--------- NO DATA ---

CC20 93.1 84.7 8.4 7.0 0.4 95.8 97.2 97.4 7.2 94.8 15.5 14.5 0.4 21 24 25 23
CC22 94.1 86.2 7.8 6.6 0.4 97.1 98.4 99.3 6.7 95.4 15.5 14.5 0.9 18 24 23 25
C24 92.9 84.6 8.2 7.0 0.4 95.3 96.3 96.8 7.2 93.8 15.0 15.5 0.5 25 25 24 26

92.6 84.7 7.8 6.7 0.4 95.3 96.8 97.4 6.8 94.1 14.5 14.4 0.6 - - - -

Sd'Ov 1.0 0.8 0.7 0.5 0.1 1.0 0.8 0.9 0.4 0.8 0.9 0.5 0.2 - - - -

9% CI 0.8 0.6 0.5 0.4 0.0 0.8 0.6 0.7 0.3 0.6 0.6 0.4 0.1 - - - -

6 DEGREE APPROACH -- TARGET lAS 57kts. -- ICAO

CZ31 93.6 85.7 7.9 6.3 0.3 96.1 97.1 97.9 6.7 93.5 18.0 16.5 0.8 18 24 25 23
C233 92.4 83.4 9.0 7.4 0.5 94.9 95.9 95.9 7.4 93.0 16.5 16.0 - 35 24 25 23
CZ35 93.6 84.7 9.9 7.3 0.5 96.0 96.0 96.1 8.0 93.3 16.5 17.0 0.0 25 25 26 24
CZ37 92.0 83.9 8.1 6.3 0.3 94.8 96.2 96.9 6.1 93.0 19.0 19.0 0.7 19 24 25 23
CZ39 93.3 85.8 7.5 6.2 0.3 95.6 97.4 97.5 6.7 93.4 16.5 16.5 0.0 36 25 24 26

,E, 93.0 64.7 8.3 6.7 0.4 95.5 96.5 96.9 7.0 93.3 17.3 17.0 0.3 - - - -
"Dv 0.7 1.1 0.7 0.6 0.1 0.6 0.7 0.9 0.7 0.2 1.2 1.2 0.4 - - - -

90% CI 0.7 1.0 0.6 0.6 0.1 0.6 0.6 0.8 0.7 0.2 1.1 1.1 0.4 - - - -

6 DEGREE APPROACH -- TARGET lAS 57kts.
K41 94.2 85.9 8.2 7.1 0.5 96.8 98.3 98.7 7.1 95.1 14.5 14.0 0.5 18 24 23 26
K42 92.5 84.1 8.4 6.5 0.3 94.7 95.7 96.5 6.7 92.5 20.0 17.0 0.7 27 25 24 27
K43 92.1 83.2 8.9 7.0 0.4 95.0 95.3 95.8 7.2 93.1 19.0 18.5 0.6 18 24 25 23
K45 94.1 85.5 8.6 7.4 0.5 96.3 96.5 96.5 8.1 94.3 14.5 16.0 - 35 24 25 22
K46 94.2 895.9 8.4 7.0 0.4 96.6 97.3 97.4 7.4 95.0 16.0 17.5 0.1 37 24 25 27

. 93.4 84.9 8.5 7.0 0.4 95.9 96.6 97.0 7.3 94.0 16.8 16.6 0.4 - - - -

-,-'O 1.0 1.2 0.3 0.3 0.1 1.0 1.2 1.1 0.5 1.2 2.6 1.7 0.3 - -
t% CI 1.0 1.1 0.3 0.3 0.1 0.9 1.2 1.1 0.5 1.1 2.4 1.6 0.3 . . . ..

6 DEGREE APPRA -- TARGET I AS 57kts.

KK52 90.7 82.3 8.3 7.3 0.5 93.9 95.0 95.1 7.5 92.6 14.0 15.0 0.1 28 23 24 26
KK53 94.4 86.7 7.7 6.7 0.4 96.8 99.9 98.9 6.8 96.1 14.5 14.5 - 30 25 26 24
M 5 92.8 85.0 7.8 6.6 0.4 95.4 96.4 97.0 7.0 92.6 15.5 16.0 0.5 19 25 26 24
KK55 91.0 81.3 9.6 7.1 0.4 93.7 93.6 93.8 7.4 91.9 22.5 22.0 0.6 19 26 25 24
U 90.3 61.0 9.3 7.0 0.4 93.1 93.2 93.7 7.5 91.5 21.5 16.5 0.7 19 24 25 26

MW57 93.3 84.3 9.0 7.2 0.5 95.7 96.9 96.9 7.4 94.5 17.5 15.5 - 35 24 23 26

A-.92.1 83.4 8.6 7.0 0.4 94.8 95.7 95.9 7.2 93.3 17.6 16.9 0.3
St Dy 1.7 2.3 0.8 0.3 0.0 1.4 2.2 2.1 0.3 1.7 3.6 2.9 0.3 - - -
9M CI 1.4 1.9 0.6 0.2 0.0 1.2 1.8 1.7 0.2 1.4 3.0 2.3 0.3

, - NOISE INDEXES CALCULATED USING MEASURED DATA UNCORRECTED
FOR TEMPERATURE,HUIMIOITYOR AIRCRAFT DEVIATION FROM REF FLIGHT TRACK

- TSC2,4 SAMPLE VEIGHTED LOGARITHMIC AVERAGE
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Table B.17

US/CAADIAN TEST - DULLES INTERNATIONAL AIRPORT

BELL 206-LI HELICOPTER DOT, TSC- 3/1./95

SU,RY NOISE LEVEL DATA

AS MEASURED

SITE: IG CENTERLINE-CENTER (FLUSH) AUG. 28,1984

EV SEL AL, SEL-ALa K(A) 0 EPNL PNL, PNLTi, K(P) OASPL, DUR(A) DUR(P) TC BAND MAX. NOY BANDS

----------------------- -------------------------- ------------ ------ -------- ---- ---- ---- ----

APPROACH -- ELL QUIET TYPE (SEE TEXT)

M47 92.7 85.7 7.0 6.7 0.5 95.6 98.8 98.8 6.6 96.3 11.0 11.0 - 35 23 25 22

M48 88.7 79.1 9.5 6.8 0.4 91.9 91.6 92.6 6.7 91.8 25.0 24.5 1.0 23 23 26 27
1149 89.9 79.6 10.3 6.6 0.3 - 93.1 93.3 - 92.0 35.5 - 0.2 35 24 23 25

. 1150 87.1 76.5 10.7 7.3 0.4 90.2 89.7 90.0 7.2 89.0 29.5 26.0 0.4 24 24 26 25

1151 89.7 90.4 9.3 6.4 0.3 92.6 93.8 94.4 6.5 92.3 28.0 18.5 0.7 19 24 25 26

Avg 89.6 80.3 9.4 6.8 0,4 92.6 93.4 93.8 6.7 92.3 25.8 20.0 0.4 - - - -

* Stdl 2.0 3.4 1.4 0.3 0.1 2.3 3.4 3.2 0.3 2.6 9.1 6.8 0.4 . . . .
90 C1 1.9 3.2 1.4 0.3 0.1 2.7 3.2 3.1 0.4 2.5 8.7 8.0 0.4 - - -

APPROACH -- BELL QUIET TYPE (SEE TEXT)

111158 88.9 79.7 9.2 7.2 0.4 91.9 92.7 93.5 7.0 92.4 19.0 16.0 0.8 23 23 26 24

M159 88.3 78.8 9.5 7.4 0.5 91.5 91.8 92.3 7.3 90.6 9.0 18.0 0.5 19 24 22 25
1160 89.5 79.9 9.6 7.0 0.4 92.7 93.6 93.6 7.2 92.0 23.0 18.0 - 35 23 22 24
111161 88.0 77.5 10.5 6.9 0.3 91.2 90.9 90.9 6.7 90.6 34.0 33.0 - 35 24 26 25
111162 87.6 76.6 11.0 7.1 0.4 90.5 89.7 90.4 6.6 89.8 35.5 3,.5 0.6 22 24 25 26

Avg. 88.4 78.5 10.0 7.1 0.4 91.5 91.8 92.1 7.0 91.1 26.1 23.9 0.4 -
St"Dv 0.7 1.4 0.8 0.2 0.1 0.8 1.5 1.5 0.3 1.1 8.1 9.0 0.4 - . .
90% CI 0.7 1.3 0.7 0.2 0.1 0.8 1.4 1.4 0.3 1.0 7.7 8.6 0.3 -

TAKEOFF -- TARGET IAS 57)kts. -- ICAO

8811 89.3 80.7 8.6 7.2 0.5 93.8 93.7 95.6 7.1 97.5 15.5 14.5 2.0 19 34 35 33
B813 89.6 80.0 9.6 7.5 0,5 94.0 92.8 95.2 7.2 88.0 18.5 16.5 2.5 19 22 35 34
8815 87.4 77.3 10.1 7.6 0.5 91.7 90.3 92.7 7.1 85.8 21.0 18.0 2.4 19 22 24 34
9817 88.8 79.2 9.6 7.3 0.4 92.8 92.2 94.1 7.1 86.1 20.5 17.0 2.1 22 34 35 33
8819 87.5 78.0 9.5 7.3 0.4 91.9 91.1 93.0 7.3 85.5 20.0 16.5 2.6 19 22 34 35
8823 88.3 78.6 9.7 7.4 0.5 92.5 91.1 93.8 6.9 85.6 20.5 18.0 2.7 19 34 22 35
8825 ---------- NO DATA

A". 88.5 79.0 9.5 7.4 0.5 92.8 91.9 94.1 7.1 86.4 19.3 16.7 2.4 - - - -

StdDv 0.9 1.3 0.5 0.2 0.0 1.0 1.2 1.2 0.1 1.1 2.1 1.3 0.3 - - - -

90% CI 0.7 1.0 0.4 0.1 0.0 0.8 1.0 1.0 0.1 0.9 1.7 1.1 0.2 - - - -

TAKEOFF -- TARGET IAS 57'ts. -- ICAO

SZ32 86.4 77.1 9.3 7.3 0.4 90.5 89.5 91.7 7.4 84.4 19.0 15.5 2.6 19 22 24 34
BZ34 86.9 77.2 9.7 7.! 0.4 90.6 89.4 91.6 7.1 84.0 23.0 18.5 2.4 19 22 35 34
BZ36 87.1 76.7 10.3 7.3 0.4 90.6 89.5 92.0 7.1 84.5 25.5 16.5 2.4 19 22 24 35
8Z38 86.5 76.7 9.8 7.5 0.5 90.9 90.1 92.6 7.0 95.0 20.5 15.5 2.5 19 22 35 34
8Z40 85.9 76.4 9.5 7.2 0.4 90.5 89.5 91.8 7.1 84.9 21.0 17.0 2.3 19 22 24 35

A. 86.5 76.9 9.7 7.3 0.4 90.6 89.6 91.9 7.1 84.5 21.8 16.6 2.4 - - - -

S IDy 0.4 0.3 0.4 0.1 0.0 0.1 0.3 0.4 0.1 0.4 2.5 1.2 0.1 - - - -

90 CI 0.4 0.3 0.4 0.1 0.0 0.1 0.3 0.4 0.1 0.4 2.4 1.2 0.1 - - -

N - NOISE INDEXES CALCULATED USING MEASURED DATA UNCOIRECTEO

FOR TEIPERATURE,HUNIDITY,OR AIRCRAT DEVIATION FROM REF FLIGHT TRACK

I , , . SC2,4-SAW E WEIGHTED LOGARITHMIC AVERAGE



Table B.31

US/CANADIAN TEST - OULLES INTERNATIONAL AIRPORT

BELL 206-LI HELICOPTER DOTI/TSC
3/ 4/85

SUMMARY NOISE LEVEL DATA

AS MEASURED '

SITE: 1 CENTERLI CENTER AUG. 29,1984

EV SEL AL& SEL-ALs K(A) 0 EPNL PNLa PNLTm K(P) OASPLk DUR(A) DUR(P) TC BAND MAX. ROY BANDS

6 DEGREE APPROACH -- TARGET IAS 57kts. -- ICAO

CY2 89.9 82.3 7.5 6.9 0.5 92.8 94.4 95.6 6.7 91.0 12.5 12.0 1.1 25 25 26 24
CY4 90.1 81.3 8.8 7.4 0.5 92.9 93.3 94.1 7.3 91.2 15.5 16.0 0.8 22 24 22 25
CY6 90.5 82.0 8.5 7.2 0.5 93.3 94.0 94.8 7.3 90.8 15.0 15.0 0.8 25 25 23 26
CY8 90.7 82.2 8.5 7.1 0.5 93.6 93.9 94.7 7.5 92.2 15.5 15.5 0.8 25 25 23 72
CYIO 91.4 81.9 9.5 7.5 0.5 94.3 94.2 94.9 7.4 92.5 18.5 18.5 0.7 25 25 24 26
CY12 89.3 82.2 7.0 6.1 0.3 92.2 93.8 94.6 6.3 91.1 14.5 15.5 0.9 27 25 27 24
C1Y14 90.6 82.5 8.1 6.6 0.4 93.4 94.2 95.0 6.8 91.7 17.0 17.0 0.8 25 25 26 23
CY16 91.0 83.5 7.4 6.2 0.4 93.7 94.7 95.6 6.6 92.0 15.5 17.0 0.9 27 25 27 23
CY18 91.0 83.6 7.4 5.9 0.3 93.6 95.4 96.2 5.9 92.2 17.5 17.5 0.8 25 25 27 23

Av". 90.5 82.4 8.1 6.8 0.4 93.3 94.2 95.1 6.9 91.6 15.7 16.0 0.8 - - -
Std Dv 0.7 0.7 0.8 0.6 0.1 0.6 0.6 0.6 0.5 0.6 1.8 1.9 0.1 - - -
90% CI 0.4 0.5 0.5 0.4 0.0 0.4 0.4 0.4 0.3 0.4 1.1 1.2 0.1 - - -

TAKEOFF -- TIARGET IAS 57kts. -- ICAD

BY3 86.0 76.6 9.5 7.2 0.4 89.3 88.9 90.4 7.2 83.3 20.5 17.0 1.4 22 35 34 22
B'Y5 86.2 76.5 9.7 7.3 0.4 90.0 89.1 90.8 7.2 82.5 21.0 18.5 1.7 22 35 34 33
8Y9 86.3 77.5 8.8 6.9 0.4 90.1 90.6 92.8 6.6 85.1 19.0 13.0 2.2 22 22 25 35
BYI1 85.5 76.9 8.6 7.0 0.4 89.0 89.2 91.4 6.6 83.4 17.0 14.0 2.2 22 22 35 34
BY13 85.3 76.1 9.2 7.2 0.4 88.9 88.3 90.5 7.1 82.4 19.0 15.5 2.1 22 22 35 34
BY15 86.0 76.2 9.8 7.7 0.5 89.9 89.1 91.3 6.9 83.6 19.0 18.0 2.2 19 22 35 24
BY17 86.6 76.1 10.5 7.7 0.5 90.1 88.5 90.4 7.3 83.0 23.0 21.5 1.9 22 22 35 34

Ave. 86.0 76.6 9.4 7.3 0.4 89.6 89.1 91.1 7.0 83.3 19.8 16.8 2.0 -
Std Dv 0.5 0.5 0.6 0.3 0.0 0.5 0.7 0.9 0.3 0.9 1.9 2.9 0.3 - - - -

90% CI 0.3 0.4 0.5 0.2 0.0 0.4 0.5 0.6 0.2 0.7 1.4 2.1 0.2 - - - -

150 M. FLYOYER -- TARGET IAS !!7kts. -- 0.9Vh

AY19 84.6 77.9 6.7 6.5 0.4 88.1 90.6 91.8 6.3 85.9 10.5 10.0 1.2 22 24 26 22
AY20 85.3 77.7 7.5 6.5 0.4 88.8 90.6 91.9 6.0 85.4 14.5 13.5 1.4 23 23 26 27
AY21 84.9 78.5 6.5 6.6 0.5 88.5 91.0 92.2 6.6 86.0 9.5 9.0 1.0 22 23 26 24
AY22 84.6 76.7 7.8 618 0.4 88.0 89.4 90.7 6.5 85.0 14.0 13.0 1.3 23 23 26 27
AY23 84.1 76.2 7.8 7.4 0.5 87.3 88.5 89.5 7.4 84.3 11.5 11.5 1.1 22 24 23 22
AY24 84.6 77.1 7.5 6.6 0.4 87.8 89.7 90.1 6.7 85.2 14.0 14.5 1.2 23 23 26 27
AY25 84.6 77.3 7.3 6.6 0.4 88.0 89.6 90.5 6.6 85.1 13.0 13.5 0.9 23 26 23 27
AY27 83.8 76.4 7.4 6.6 0.4 87.6 89.1 90.1 6.6 84.2 13.0 13.5 1.2 23 23 26 34
AY28 83.1 75.1 8.0 6.7 0.4 86.6 87.7 89.0 6.6 83.4 15.5 14.0 1.3 23 23 26 27
AY29 83.3 75.6 7.7 6.8 0.4 86.8 88.1 89.1 7.0 83.6 13,5 12.5 0.9 22 23 26 24
AY30 83.4 75.8 7.6 6.0 0.3 86.6 88.5 90.2 5.7 83.2 18.5 13.5 1.7 23 23 26 33

Avu. 84.2 76.8 7.4 6.7 0.4 87.6 89.3 90.5 6.5 84.6 13.4 12.6 1.2 - - - -
. Stl Nv 0.7 1.0 0.5 0.3 0.1 0.7 1.1 1.1 0.4 1.0 2.4 1.7 0.2 - . .

90% CI 0.4 0.6 0.3 0.2 0.0 0.4 0.6 0.6 0.2 0.5 1.3 0.9 0.1 - . .

- NOISE INDEXES CALCULATED USING MEASURED DATA UNCORRECTED
FOR TEMPERATURE,HUMIDITY,OR AIRCRAFT DEVIATION FROM REF FLIGHT TRACK

TSC2,4-SAiPLE WEIGHTED LOOARITHIC AVERAGE
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Table B.30

US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

BELL 206-L1 HELICOPTER DOT/TSC
3119/5

SUMMARY NOISE LEVEL DATA

AS MEASURED

SITE: 5 CENTERLINE - 150 M. EAST AUG. 28,1984

* EV SEL AL& SEL-AL& K(A) 0 EPHL PNL& PNLTs K(P) OASPL& DU$(A) 0DU(P) TC BAND MAX. I4 Y BANDS

150 . FLYOVER -- TARGET IAS 117kts. -- 0.9%

AA2 85.0 77.6 7.4 6.8 0.5 88.1 89.7 91.0 6.8 84.5 12.0 11.0 1.3 23 26 23 27
AA3 85.3 78.0 7.2 6.2 0.4 88.2 90.4 91.8 6.7 84.8 14.5 9.0 1.4 23 23 26 27
M5 84.6 77.5 7.1 6.1 0.4 87.7 89.5 90.8 6.0 84.2 14.5 14.5 1.3 23 26 23 27
AA6 84.5 76.8 7.7 7.3 0.5 97.7 89.0 90.2 7.1 84.0 11.5 11.5 1.2 23 23 26 27
AA7 84.2 76.9 7.3 6.4 0.4 87.7 89.6 91.0 6.2 83.9 14.0 12.5 1.3 23 23 26 27

* AA8 85.0 77.1 7.9 6.9 0.4 87.7 89.2 90.2 7.1 84.3 14.0 11.5 1.3 23 26 23 27

AW9. 84.8 77.3 7.4 6.6 0.4 87.9 89.6 90.8 6.6 84.3 13.4 11.7 1.3 - - - -

Std Dv 0.4 0.5 0.3 0.4 0.1 0.2 0.5 0.6 0.5 0.3 1.3 1.8 0.1 - - - -

90% CI 0.3 0.4 0.2 0.4 0.1 0.2 0.4 0.5 0.4 0.3 1.1 1.5 0.1 - - - -

150 a. FLYOVER -- TARGET IAS 117kts. -- 0.9h

A227 a3.6 76.6 7.0 6.7 0.5 86.9 8B.9 90.0 6.6 83.8 11.0 11.0 1.1 23 23 26 27
AZ28 83.7 76.7 7.0 6.7 0.5 87.0 89.1 90.3 6.7 83.9 11.0 10.0 1.2 23 23 26 27
AZ29 83.4 75.8 7.6 6.2 0.3 86.2 88.0 89.3 6.6 83.3 16.5 11.0 1.4 23 26 23 27
AZ30 82.8 74.1 8.7 6.4 0.3 85.4 96.4 87.4 7.4 82.6 22.5 12.0 1.0 23 26 23 35

Avg. 83.4 75.8 7.6 6.5 0.4 86.4 88.1 89.3 6.8 83.4 15.2 11.0 1.2 - - - -
Std Dv 0.4 1.2 0.8 0.2 0.1 0.7 1.2 1.3 0.4 0.6 5.5 0.8 0.2 - - - -

Z90 CI 0.5 1.4 0.9 0.3 0.1 0.9 1.4 1.6 0.5 0.7 6.5 1.0 0.2 - - - -

* - NOISE INDEXES CALCULATED USING MEASURED DATA UNCORRECTED
- FOR TEMPERATURE,HLMIOITY,DR AIRCRAFT DEVIATION FRON REF FLIGHT TRACK

- TSC2,4-SAIMPLE WEIGHTED LOGARITHMIC AVERAGE



Table B. 29

US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

BELL 206-LI HELICOPTER DOT/ISc
3/19/85

SUMMARY NOISE LEVEL DATA

AS MEASURED

SITE: 5 CENTERLINE - 150 M. EAST AUG. 28,1984

EV SEL ALs SEL-AL& K(A) 9 EPNL PNIL& PNLT K(P) OASPLa DUR(A) DUR(P) IC BAND MAX. NOY BANDS

APPROACH -- BELL QUIET TYPE (SEE TEXT)

147 91.1 84.7 6.4 6.6 0.5 94.5 97.4 98.1 6.5 95.2 9.5 9.5 0.7 22 22 24 25
MA8 85.2 76.4 8.9 7.1 0.4 88.2 88.5 89.7 6.9 88.6 17.5 17.0 1.4 23 23 26 27
M49 87.7 79.8 8.0 7.0 0.5 90.9 92.4 92.6 7.3 91.4 13.5 13.5 0.4 25 22 25 21
M150 85.4 76.1 9.3 6.9 0.4 88.5 89.3 90.3 6.7 88.4 22.0 16.5 1.0 22 22 24 26
H51 88.5 80.1 8.4 7.8 0.6 91.5 92.3 93.3 7.6 91.0 12.0 12.0 1.0 22 22 24 26

87.6 79.4 8.2 7.1 0.5 90.7 92.0 92.8 7.0 90.9 14.9 13.7 0.9 - - - -

"Ov 2.4 3.5 1.1 0.4 0.1 2.6 3.5 3.3 0.4 2.8 4.9 3.1 0.4
90 CI 2.3 3.3 1.0 0.4 0.1 2.4 3.3 3.2 0.4 2.7 4.7 3.0 0.3 - . .

A PPROACH -- BELL QUIET TYPE (SEE TEXT)

Mf58 86.8 77.5 9.3 6.9 0.4 89.9 90.0 90.9 6.8 90.3 22.5 21.5 1.4 23 23 26 27
WI159 87.5 78.8 8.7 6.8 0.4 90.6 91.6 92.4 7.0 89.8 18.5 15.0 0.7 24 24 22 25
MM160 90.0 80.9 9.1 7.5 0.5 93.0 93.5 94.2 7.3 91.2 16.5 16.0 0.7 25 22 25 23
NM61 85.9 76.2 9.7 7.6 0.5 89.1 89.3 89.9 7.2 88.6 19.0 19.0 0.6 24 24 22 26
!M62 85.0 75.4 9.5 7.2 0.4 88.0 87.9 88.3 7.4 87.7 21.0 20.5 0.4 24 24 22 26

Ay . 87.0 77.8 9.A 7.2 0.4 90.1 90.5 91.1 7.1 89.5 19.5 18.4 0.8 - - - -

DStd 1.9 2.2 0.4 0.3 0.1 1.9 2.2 2.3 0.2 1.4 2.3 2.8 0.4 - - - -

90% C1 1.8 2.1 0.4 0.3 0.1 1.8 2.1 2.2 0.2 1.3 2.2 2.7 0.4 - - - -

TAKEOFF -- TARGET IAS 57kts. -- ICW-

8811 86.2 77.6 8.6 7.4 0.5 90.2 91.2 93.2 6.6 85.4 14.5 11.5 2.0 19 22 35 34
B813 87.9 79.5 8.3 7.2 0.5 91.5 92.0 93.7 7.2 84.9 14.5 12.0 1.7 22 34 35 22
8915 85.0 75.5 9.6 7.3 0.4 88.7 88.5 90.3 6.8 83.0 20.5 17.0 1.8 22 22 34 35
817 87.0 78.6 8.4 7.2 0.5 90.7 91.4 93.4 6.5 85.0 15.0 13.5 1.9 19 22 35 32

8819 85.3 76.7 8.6 7.1 0.4 89.0 89.4 91.4 6.5 83.7 16.5 14.5 2.0 19 22 24 35
B823 85.8 76.1 9.8 7.0 0.4 89.3 88.7 90.9 6.7 83.0 25.0 19.5 2.1 19 22 25 35
B825 85.1 75.9 9.2 7.2 0.4 89.0 88.9 91.0 6.5 83.3 19.0 16.5 2.1 19 22 25 26

Av . 86.1 77.1 8.9 7.2 0.4 89.8 90.0 92.0 6.7 84.1 17.9 14.8 2.0 - - - -

S" Dr 1.1 1.5 0.6 0.1 0.0 1.0 1.5 1.4 0.3 1.0 3.9 2.6 0.2 - - - -
90 CI 0.8 1.1 0.4 0.1 0.0 0.8 1.1 1.0 0.2 0.8 2.9 1.9 0.1 - - - -

TAKEOFF -- TARGET lAS 57kts. -- ICAO

832 84.9 77.1 7.9 6.7 0.4 88.5 89.5 91.5 6.6 83.8 15.0 11.5 1.9 22 22 34 35
BZ34 85.5 78.0 7.5 6.5 0.4 88.8 90.4 92.3 6.7 84.9 14.0 9.5 1.8 22 22 32 34
8Z36 85.4 77.5 8.0 6.8 0.4 88.8 89.8 91.8 6.3 83.9 14.5 13.0 2.0 22 22 35 34
B238 84.9 75.9 9.0 6.8 0.4 88.4 89.1 91.2 6.6 83.5 21.5 12.5 2.1 22 22 25 34
BZ40 84.1 76.0 8.1 7.0 0.4 88.2 88.9 90.9 6.6 83.1 14.5 12.5 2.0 22 22 34 35

Aq 85.0 76.9 8.1 6.8 0.4 88.5 89.5 91.5 6.6 83.8 15.9 11.8 1.9 - - - -

SIDv 0.6 0.9 0.6 0.2 0.0 0.3 0.6 0.5 0.1 0.6 3.2 1.4 0.1 - - - -
Z90 CI 0.5 0.9 0.5 0.2 0.0 0.3 0.6 0.5 0.1 0.6 3.0 1.3 0.1 -- -

* - NOISE INDEXES CALCULATED USING MEASURED DATA UNCORRECTED
FOR TEMPERATURE,HUMIDITY,OR AIRCRAFT DEVIATION FROM REF FLIGHT TRACK

- TSC2,4-SAIiPLE WEIGHTED LOGARITHMIC AVERAGE

-'4



Table B.28

US/CANADIAN TEST - OULLES INTERNATIONAL AIRPORT "

BELL 206-LI HELICOPTER DOT/TSC;" 3119/85

SUMARY NOISE LEVEL DATA

AS NEASURED '

SITE: 5 CENTERLINE - 150 A. EAST AUG. 28,1984

EV SEL ALs SEL-AL. K(A) 0 EPNL PNLm PNLT& K(P) OASPL, OUR(A) DUR(P) TC BAND AX. HOY BASM I
--- -- - - -- -------- ---- ---------- ---------- - -

6 DEGREE APPROACH -- TARGET IAS 57kts. -- CAD

CCIO 9.7 82.6 8.1 6.8 0.4 93.5 94.4 95.5 6.8 91.0 15.5 15.0 1.1 25 25 26 27
CC12 99.9 83.1 6.8 6.5 0.4 92.6 94.6 95.6 6.6 90.8 11.0 11.5 1.0 25 25 26 24
CC14 88.3 80.5 7.7 6.7 0.4 91.3 92.8 93.6 6.8 89.3 14.5 13.5 0.9 25 25 26 24
C16 89.8 83.0 6.9 5.9 0.3 2.6 95.0 95.9 6.0 91.1 14.5 13.0 1.0 25 25 24 V7
CC18 93.2 85.8 7.5 6.5 0.4 95.5 97.5 98.3 6.4 94.3 14.0 13.5 0.8 21 26 25 24
CC20 91.4 83.1 8.3 7.3 0.5 93.9 95.1 95.9 7.0 91.7 13.5 13.5 0.8 25 25 24 26
CC22 89.9 82.5 7.4 6.3 0.4 92.7 94.0 94.8 6.6 90.6 15.0 15.5 0.8 18 25 23 26
CC24 91.4 83.2 8.2 7.3 0.5 94.0 94.6 95.5 7.4 91.2 13.5 14.0 0.9 25 25 26 27

Av. 90.6 83.0 7.6 6.7 0.4 93.3 94.7 95.7 6.7 91.3 13.9 13.7 0.9 - - - -
"tN 1.5 1.4 0.6 0.5 0.1 1.3 1.3 1.3 0.4 1.4 1.4 1.2 0.1 - - - -

901 CI 1.0 1.0 0.4 0.3 0.0 0.8 0.9 0.9 0.3 0.9 0.9 0.8 0.1 - - - -

6 DEGREE APPROACH -- TARGE1 AS 57kts. -- ICAO

CZ31 90.8 82.6 8.3 6.8 0.4 93.3 93.7 94.4 7.1 90.4 16.5 17.5 0.7 25 25 27 26
CZ33 90.0 82.9 7.1 6.1 0.4 92.5 94.7 95.7 5.9 90.6 14.5 14.5 1.0 25 25 24 26
CZ35 90.5 83.8 6.7 6.1 0.4 93.1 94.2 95.1 6.8 90.8 13.0 15.5 1.0 27 25 27 26
CZ37 88.7 79.8 8.9 7.1. 0.4 91.4 91.5 92.4 7.2 88.9 18.0 18.0 0.9 25 25 26 24
CZ39 91.9 85.1 6.8 5.8 0.3 94.3 95.6 96.1 6.7 91.8 15.0 16.5 0.5 23 25 26 27

Ava. 90.4 82.8 7.6 6.4 0.4 92.9 93.9 94.7 6.7 90.5 15.4 16.4 0.6 - - - -

Std Dv 1.2 2.0 1.0 0.6 0.0 1.0 1.5 1.4 0.5 1.1 1.9 1.4 0.2 - - - -

90% CI 1.1 '.9 0.9 0.5 0.0 1.0 1.5 1.4 0.5 1.0 1.8 1.4 0.2 - - - -

6 DEGREE APPROACH -- TARGET IAS 57kts.

K41 91.9 84.0 7.9 6.8 0.4 94.7 95.1 96.1 7.2 93.1 14.5 16.0 0.9 25 25 27 26
1(42 90.1 82.4 7.7 6.9 0.5 92.7 94.4 95.3 6.6 90.3 13.0 13.5 0.9 25 25 24 26
K43 92.1 84.4 7.8 6.6 0.4 94.3 95.6 96.3 6.8 91.6 15.0 15.5 0.7 25 25 27 23
K45 91.6 83.1 8.5 7.1 0.5 93.9 94.7 95.5 7.0 91.2 15.5 16.0 0.8 25 25 26 23
K46 91.8 84.8 7.0 5.8 0.3 94.1 95.7 96.5 6.3 91.4 16.0 16.5 0.7 25 25 27 26
Av. 91.5 83.7 7.8 6.6 0.4 94.0 95.1 95.9 6.7 91.5 14.8 15.5 0.8 - - - -

StdD 0.8 1.0 0.5 0.5 0.1 0.7 0.6 0.5 0.4 1.0 1.2 1.2 0.1 - - - -

90% CI 0.8 0.9 0.5 0.5 0.1 0.7 0.5 0.5 0.3 1.0 1.1 1.1 0.1 - - - -

6 DEGREE APPROACH -- TARGET IAS 57kts.

K52 90.6 83.1 7.5 6.9 0.5 93.6 95.2 96.4 6.7 91.8 12.5 12.0 1.1 29 25 26 24
1K(53 92.3 84.2 8.1 6.8 0.4 94.7 96.1 96.9 6.7 93.3 15.5 15.0 0.8 20 25 26 27
KK54 89.9 82.9 7.0 6.4 0.4 92.8 94.8 95.8 6.4 91.7 12.5 12.5 1.0 25 25 26 23
KK55 90.0 81.7 8.3 6.6 0.4 92.6 93.9 94.6 7.1 91.6 18.5 13.5 0.7 22 25 22 24
1(156 89.4 82.0 7.4 6.6 0.5 92.4 94.2 95.1 6.8 90.8 12.0 12.0 0.9 25 25 24 26
KK57 91.9 83.5 8.4 7.0 0.4 94.5 95.2 95.8 7.2 93.0 16.0 16.0 0.6 21 22 24 25

".7 82.9 7.8 6.7 0.4 93.4 94.9 95.8 6.8 92.1 14.5 13.5 0.9 -A'C Li'ID 1.2 0.9 0.6 0.2 0.0 1.0 0.8 0.8 0.3 1.0 2.6 1.7 0.2 - -

"I' 01 CI '.0 0.9 0.5 0.2 0.0 0.9 0.6 0.7 0.2 0.8 2.1 1.4 0.2 - -

- NOISE INDEXES CALCULATED USING NEASURED DATA UNCORRECTED
FOR TENPRATUREHIIDITY,OR AIRCRAFT DEVIATION FROM REF FLIGHT TRACI(

-TSC2,4-SARPLE NEIGIHTED LOGARITHIC AVERAGE

I7



Table B.27

US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

BELL 206-Li HELICOPTER DOT/TSC
3119/85

SUMAfRY N9ISE LEVEL DATA

AS MEASURED *

SITE: 4 CENTERLINE - 150 N. WEST AUG. 28,1984

EY SEL ALs SEL-AL, K(A) a EPNL PNLm PNLT& K(P) OASPL& D.IR(A) DUR(P) TC BAND MAX. NOY BANDS

, 150 a. FLYOVER -- TARGET JAS 117kt$. -- 0.99h

AA2 85.5 78.1 7.4 7.1 0.5 88.8 90.4 91.7 7.0 85.3 11.0 10.5 1.4 22 24 22 26
AA3 85.2 77.2 8.0 7.1 0.5 88.3 89.4 90.4 7.1 84.7 13.0 13.0 1.1 23 26 23 27
AA5 85.6 77.4 8.1 7.0 0.4 88.5 89.4 90.5 6.9 85.0 14.5 14.5 1.1 23 26 23 27
AA6 84.7 77.5 7.2 6.7 0.4 87.9 89.5 90.6 7.0 84.4 12.0 11.0 1.1 23 26 23 27
M7 85.4 77.1 8.3 7.1 0.5 88.4 89.8 91.0 6.9 84.8 15.0 11.5 1.2 23 23 26 27
AM 85.5 78.2 7.2 6.6 0.4 88.3 90.1 91.3 7.4 85.9 12.5 9.0 1.0 23 26 23 27

Avg. 85.3 77.6 7.7 6.9 0.5 88.4 89.8 90.9 7.1 85.0 13.0 11.6 1.2 - - - -
Std Dv 0.3 0.5 0.5 0.2 0.0 0.3 0.4 0.5 0.2 0.5 1.5 1.9 0.1 - - - -

902 CI 0.3 0.4 0.4 0.2 0.0 0.3 0.4 0.4 0.2 0.4 1.2 1.6 0.1 - - - -

150 a. FLYOVER -- TARGET IAS 117kts. -- 0.9Vh

AZ27 83.8 76.0 7.8 6.5 0.4 87.1 88.3 89.4 6.5 83.4 16.0 15.5 1.3 23 26 23 27
AZ28 84.0 76.6 7.4 6.8 0.5 87.2 88.9 90.1 6.9 83.5 12.0 11.0 1.2 23 26 23 27
AZ29 83.8 76.1 7.7 6.9 0.5 87.1 88.6 89.8 6.8 83.8 13.0 12.0 1.2 23 23 26 27
AZ30 83.1 75.8 7.3 6.7 0.4 86.5 88.2 89.4 6.9 83.3 12.5 11.0 1.1 23 23 26 27

Avg. 83.7 76.1 7.6 6.7 0.4 87.0 88.5 89.7 6.8 83.5 13.4 12.4 1.2 - - - -

Std Dv 0.4 0.3 0.2 0.2 0.0 0.3 0.3 0.4 0.2 0.2 1.8 2.1 0.0 - - - -

90 CI 0.4 0.4 0.3 0.2 0.0 0.4 0.4 0.4 0.2 0.2 2.1 2.5 0.1 - - - -

* - NOISE INDEXES CALCULATED USING MEASURED DATA UNCORRECTED
FOR TENPERATUREHUMIDITY,OR AIRCRAFT DEVIATION FROM REF FLIGHT TRACK

- TSC2,4-SAPLE WEIGHTED LOGARITHMIC AVERAGE

,o

.............................................................................



Table B. 26

, US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

• ,ELL 206-LI HELICOPTER DOT/TSC" 3119/85

SUhKARi NOISE LEVEL DATA

AS MEASUPRED

SITE: 4. CENTERLINE - 150 h. REST AUG. 28,1984

EV SL AL& SEL-AL& K(A) 0 EPN. PNL., PNLTs K(P) OASPLs DUR(A) OUR(P) TC BAND MlAX. NOY BANDS

APPROACH -- BELL QUIET TYPE (SEE TEXT)

M47 88.6 81.9 6.7 5.7 0.3 91.5 94.0 94.7 6.0 90.6 !4.5 14.0 0.7 23 23 25 26
M48 84.8 7e.7 9.1 6.9 0.4 - 87.9 88.7 - 87.5 21.0 - 0.8 20 24 25 26
%49 85.3 75.3 10.0 7.2 0.4 88.4 87.5 88.3 7.2 87.0 25.0 25.5 1.2 23 23 26 27
M 1 83.7 72.9 10.8 7.3 0.4 86.6 84.9 86.1 7.2 84.8 30.0 29.5 1.3 23 26 23 27
fi51 85.3 74.4 10.9 7.8 0.5 88.3 86.9 87.7 7.6 87.1 25.0 25.0 0.8 24 24 22 26

Ave. 85.5 76.1 9.5 7.0 0.4 88.7 88.2 89.1 7.0 87.4 23.1 23.1 1.0 - - - -
Std Dv 1.8 3.5 1.7 0.8 0.1 2.0 3.4 3.3 0.7 2.1 5.8 6.6 0.3 - - - -

90% CI 1.7 3.3 1.7 0.7 0.1 2.4 3.3 3.1 0.8 2.0 5.5 7.8 0.3 - - - -

APPROACH -- BELL QUIET TYPE (SEE TEXT)

-iMSB 85.3 76.3 9.0 7.3 0.5 88.6 88.8 89.8 7.1 88.5 17.0 17.5 1.3 23 23 26 27
"M59 85.8 75.4 10.5 7.2 0.4 88.8 88.0 88.6 7.2 87.5 28.5 25.0 0.6 24 24 25 2
Mh60 85.6 75.2 10.4 7.0 0.4 88.6 87.4 88.2 6.9 S6.8 31.5 31.5 0.8 22 25 24 26
NM61 85.0 75.5 9.5 6.8 0.4 87.9 87.2 88.1 7.0 86.9 24.5 25.0 0.9 23 26 23 22
M62 84.7 73.1 11.6 7.8 0.5 - 85.2 86.1 - 85.6 31.0 - 0.9 22 22 25 24

Av. 85.3 75.1 10.2 7.2 0.4 88.5 87.3 8.2 7.1 87.0 26.5 24.7 0.9 - - -
Std Dv 0.5 1.2 1.0 0.4 0.1 0.4 1.4 1.3 0.1 1.0 6.0 5.7 0.2

90% CI 0.4 1.1 0.9 0.3 0.1 0.4 1.3 1.3 0.1 1.0 5.7 6.7 0.2 - - - -

TAKEOFF -- TARGET lAS 57,ts. -- ICAO

• . BB11 86.2 76.9 9.3 7.1 0.4 89.7 88.9 90.8 7.3 81.9 20.0 16.5 1.9 22 34 33 35
BB13 86.2 76.3 9.9 7.0 0.4 89.8 88.5 90.2 7.3 81.2 25.5 20.5 1.7 22 34 35 33
8815 84.2 73.5 11W7 ,.; 0.4 87.1 86.1 88.2 7.2 80.6 27.0 21.5 2.1 22 22 34 33
8817 85.0 74.9 10.1 7.5 0.5 88.2 87.1 89.2 7.3 81.2 22.0 17.0 2.1 22 22 34 35
B819 84.2 73.6 10.6 7.6 0.5 87.6 85.8 87.9 7.6 80.0 25.0 19.0 2.0 22 22 34 33
B823 84.8 75.1 9.8 6.9 0.4 88.1 87.4 89.6 6.6 81.2 26.0 19.5 2.2 22 22 34 '35

B825 83.6 72.9 10.6 7.1 0.4 87.0 85.5 87.3 7.6 79.8 32.0 19.0 1.9 22 35 34 24

Avg. 84.9 74.7 10.1 7.2 0.4 88.3 87.0 89.0 7.3 80.8 25.4 19.0 2.0 - - - -

Stdv 1.0 1.5 0.5 0.3 0.0 1.0 1.3 1.3 0.3 0.7 3.8 1.8 0.2 - - - -
90% CI 0.7 1.1 0.4 0.2 0.0 0.8 1.0 0.9 0.3 0.5 2.8 1.3 0.1 - - - -

TAKEOFF -- TARGET lAS 57kts. -- ICAC

8232 82. 72.0 10.9 7.2 0.4 85.8 84.3 86.4 7.2 79.1 32.0 20.5 2.1 22 22 24 35',.-.B234 83.0 72.8 10.1 7.1 0.4 86.4 84.9 87.2 6.8 79.6 26.5 21.0 2.4 22 22 24 35
-"BZ36 82.9 72.0 10.9 7.7 0.5 86.4 84.4 86.6 6.9 78.9 26.0 S5.5 1.2 22 22 2Z 34

BZ38 93.0 72.3 10.7 7.3 0.4 86.6 85.5 87.7 6.3 80.1 29.0 25.0 2.2 22 22 35 M4

SZ40 82.0 71.4 10.6 7.1 0.4 85.4 84.3 86.5 6.7 79.1 31.5 22.0 2.1 22 22 35 34

Av. 82.7 72.1 10.7 7.3 0.4 86.1 84.7 86.9 6.8 79.4 29.0 23.0 2.2 - - -
St Dv 0.4 0.5 0.3 0.3 0.0 0.5 0.5 0.6 0.3 0.5 2.8 2.2 0.1 - - - -
90% CI 0.4 0.5 0.3 0.2 0.0 0.4 0.5 0.5 0.3 0.5 2.6 2.1 0.1 - - - -

- - NOISE INDEXES CALCULATED USING MEASURED DATA UNCORRECTED

FOR TEMPERATURE,HUIDITY,OR AIRCRAFT DEVIATION FROM REF FLIGHT TRACK

- TSC2,4-SMPLE WEIGHTED LOGARITHIC AVERAGE
p.,



Table B.25

US/CANADIAN TEST - DULES INTERNATIONAL AIlPORT
. BELL 206-Li HELICOPTER DOT/TSC

3/19/95
0SUMMAY NOISE LEVEL DATA

AS HEASUED *

SITE 4 CENTERLINE - 150 N. VEST AUG. 26t1994

EV SEL A. SEL-ALs K(A) a EPNL PNLa PNLTm K(P) OASPLm DUIt(A) DUR(P) TC BAND MAX. NOY BANDS

6 DEGREE APPROACH -- TARGET lAS 57kts. -- ICAO

CCIO 99.7 80.4 8.3 6.9 0.4 91.6 91.9 93.0 7.0 88.4 16.0 16.5 1.1 25 25 26 27
C12 87.9 78.9 9.0 7.1 0.4 90.8 91.1 92.1 7.0 87.9 18.5 17.5 1.1 29 25 24 26

CC14 96.9 76.3 10.7 7.2 0.4 89.9 89.2 90.3 6.8 07.0 30.0 24.5 1.1 24 24 25 26
CCI6 98.2 79.8 8.4 7.1 0.4 90.9 91.6 92.6 7.0 87.B 15.5 15.5 1.0 25 25 24 27
1IS 90.9 93.0 7.9 6.7 0.4 93.4 94.1 95.0 7.1 90.1 14.5 15.0 0.9 25 25 26 27
CC20 99.5 81.1 8.4 6.6 0.4 91.9 92.8 93.6 6.7 99.4 19.0 17.0 0.8 25 25 24 27
-. M22 91.3 92.7 8.6 6.8 0.4 93.7 93.8 94.6 7.2 90.1 18.5 18.5 0.8 26 26 25 23
CC24 90.0 81.6 8.4 6.3 0.3 92.4 93.3 94.4 6.1 89.4 21.5 21.0 1.1 29 25 26 24

89.2 90.5 9.7 6.8 0.4 91.8 92.2 93.2 6.9 98.9 19.2 19.2 1.0 . . . .
"Dy 1.5 2.2 0.9 0.3 0.0 1.3 1.6 1.6 0.4 1.2 4.9 3.2 0.1 - - -

901 CI 1.0 1.5 0.6 0.2 0.0 0.9 1.1 1.0 0.2 0.8 3.3 2.1 0.1 - - -

6 DEGREE APPROACH -- TARGET IAS 57ks. - ICAD

CZ31 90.3 80.7 9.6 7.3 0.4 92.8 91.4 92.1 7.9 89.0 21.0 22.5 0.7 18 23 29 27
C233 89.1 79.3 9.8 7.2 0.4 91.9 90.9 91.6 7.3 8.1 23.0 24.0 0.8 25 25 24 23
CZ35 90.0 81.7 8.3 6.9 0.4 92.5 93.3 94.4 6.8 89.1 16.0 15.5 1.1 25 25 26 27
£237 89.5 91.1 9.4 6.7 0.4 92.0 92.0 92.9 7.1 89.3 18.0 19.0 0.9 18 25 26 23
M239 89.2 90.9 8.4 6.9 0.4 91.6 91.8 92.7 7.1 89.1 17.0 17.5 1.0 20 25 27 23

99.6 90.7 9.9 7.0 0.4 92.1 91.9 92.8 7.3 6.9 19.0 19.7 0.9 : - - -
"ByC 0.5 0.9 0.7 0.2 0.0 0.5 0.9 1.0 0.4 0.5 2.9 3.5 0.2 - - -

C1 0.5 0.9 0.7 0.2 0.0 0.5 0.9 1.0 0.4 0.4 2.9 3.3 0.2 -

6 DEGREE APPROACH -- TARGET IAS 57kts.

K41 90.2 81.4 8.7 6.9 0.4 93.0 92.2 93,4 7.3 89.2 19.5 20.5 1.2 27 25 27 23
K42 99.2 79.3 10.0 7.0 0.4 91.9 90.9 91.7 7.1 97.7 27.0 26.5 0.9 27 25 24 27
K43 98.8 79.1 9.7 7.6 0.5 91.5 91.4 91.9 7.6 89.2 19.0 19.5 0.5 21 24 25 21
K45 89.2 79.9 9.3 6.9 0.4 92.1 90.9 91.8 7.6 99.9 22.5 22.5 0.9 27 25 27 23
K46 90.7 91.8 9.0 6.9 0.4 93.4 93.6 94.5 6.8 91.5 20.0 20.5 1.1 20 25 24 22

8AJ 99.6 90.3 9.3 7.0 0.4 92.4 91.8 92.7 7.3 89.3 21.4 21.7 0.9 - - - -
Dv 0.8 1.2 0.5 0.3 0.0 0.9 1.1 1.3 0.3 1.4 3.5 3.0 0.3 - - - -

90 C1 0.0 1.2 0.5 0.3 0.0 0.8 1.1 1.2 0.3 1.3 3.3 2.9 0.3 - - - -

6 DEGREE APPROACH -- TARGET IAS 57kts.

KK52 86.1 75.6 10.5 7.1 0.4 89.1 90.0 89.4 7.2 96.7 30.0 30.0 0.6 24 24 25 26
0K53 90.4 81.4 9.0 7.5 0.5 93.1 93.4 94.2 7.5 90.8 16.0 15.5 0.9 22 22 25 24

1(154 90.9 81.6 9.3 7.1 0.4 93.4 92.6 93.4 7.6 86.7 20.0 21.0 0.9 25 25 26 27
10(55 99.6 81.6 8.0 6.5 0.4 92.3 93.4 94.3 6.5 89.6 17.0 16.5 0.9 25 25 26 24

(KK56 98.4 78.2 10.2 7.4 0.4 91.0 89.5 90.4 7.7 97.0 23.5 24.0 0.9 26 26 25 23
1I157 99.8 91.6 8.3 5.8 0.3 92.3 93.2 94.3 6.4 99.2 26.5 17.5 1.1 25 25 26 27

A. 89.2 90.0 9.2 6.9 0.4 91.9 91.7 92.5 7.2 98.7 22.2 20.7 0.9 - - - -
Dv 1.7 2.5 1.0 0.6 0.1 1.6 2.3 2.5 0.5 1.6 5.5 5.5 0.2 - -

M90 C1 1.4 2.1 0.9 0.5 0.1 1.3 1.9 2.1 0.4 1.3 4.5 4.5 0.1 - -

, - NOISE ISIEXES CA.CULATED USING MEASURED DATA IICURRECTED

FOR TMPERATU HIMIDITYOR AIRCRAFT DEVIATION FROM REF FLIGHT TRACK

-TSC2,4-SAMPLE WEIGHTED LOGARITHMIC AVERAGE
. . .. . . . . . .. .. . . . . . . .. . . . •. . .. -. -. .-.- - .. ..- , . .,. .,, .. .,



Table B.24

US/CMAIIN TEST - OULLES INTERNATIOIAL AIRPORT

V SELL 206-LI HELICOPTER DO/TSC
3/4/95

" SUMMARY NOISE LEVEL DATA

AS MEASURED

SITE% 3 SIDELINE - 150 I. NORTH AUG. 29,1984

E SEL ALm SEL-ALa K(A) 9 EPill MU,. PN11.1 K(P) 0ASPLi DUR(A) 0UR(P) TC AI) WX. NOY BAIOS

150 N. FLYMOVR -- TAR9ET IB 117,ts. -- O.fh

AA2 93.8 75.4 9.4 6.9 0.4 97.1 87.4 98.6 7.0 95.4 16.5 16.0 1.2 22 24 23 26
AM3 64.0 74.8 9.3 7.0 0.4 17.4 97.1 98.9 6.6 92.1 21.0 19.5 2.1 20 23 32 33
M 63.9 74.7 9.2 6.3 0.4 97.4 68.0 09.7 6.4 83.2 22.5 16.0 1.7 22 23 22 34
AM6 63.4 75.3 8.1 6.7 0.4 96.5 97.4 96.4 6.9 84.1 16.0 16.0 1.0 27 23 27 24
.. 7 03.6 74.4 9.2 6.9 0.4 86.9 96.5 86.4 6.6 91.7 21.0 19.0 1.6 22 23 32 33
AA- 93.6 74.9 9.6 7.1 0.4 96.9 97.2 80.7 6.9 94.5 16.5 16.0 1.4 22 24 23 26

Avg. 93.7 74.9 9.9 6.9 0.4 97.0 97.3 98.8 6.7 93.5 19.9 17.1 1.5 - -
st ov 0.2 0.4 0.5 0.1 0.0 0.3 0.5 0.5 0.2 1.4 2.9 1.7 0.4 - -
M02 CI 0.2 0.3 0.4 0.1 0.0 0.3 0.4 0.4 0.2 1.2 2.4 1.4 0.3 - -

150 N. FLYUJER -- TARGET IAS lli7ts. -- 0.9V5

A27 03.3 74.7 9.5 6.6 0.4 87.1 87.6 99.3 6.2 95.6 19.5 17.5 1.5 22 23 34 32
AZ26 32.4 73.4 9.0 7.2 0.4 95.6 95.3 96.1 7.5 87.3 18.0 19.5 1.0 22 24 22 26
AZ29 92.5 73.6 8.9 7.3 0.5 96.6 96.9 96.6 6.7 95.5 16.5 16.0 1.6 22 23 22 24
AZ3O 91.6 73.2 8.5 6.9 0.4 95.1 05.5 96.7 7.0 96.2 17.0 16.0 1.2 22 24 35 22

An. 02.4 73.7 8.7 7.0 0.4 96.1 36.4 87.7 6.9 86.2 17.7 17.0 1.3 - - - -
Ud Dv 0.7 0.7 0.3 0.3 0.0 0.9 1.2 1.5 0.5 0.9 1.3 1.2 0.3 - -
M01 CI 0.9 0.9 0.3 0.4 0.1 1.1 1.4 1.8 0.6 1.0 1.6 1.4 0.4 - -

*--"NOISE INES CKCOLATED UINI MEASURED DATA UNCORRECTED
FOR TENMAAtE,H98IDIY,0R AIRCWFT DEVIATISI FROIM REF FLIGUT TRAC

"" T92,4-SAMPE WIINTEID LOAITHMIC AVERAGE

-A7
,S-,



A A - -.v

Table B.23

US/CANADIN TEST - DULLES INTERNATIONAL AIRPORT

BELL 206-LI HELICOPTER DOT/TSC
3/ 4/85SUMMARY NOISE LEVEL DATA

AS MEASURED

SITE: 3 SIDELINE - 150 M. NORTH AUG. 28,1984

EV SEL NL.i SEL-AL. K(A) 0 EPNL PNL& PNLTi K(P) OASPL. DUR(A) DUR(P) TC BAND MAX. NOY BANDS

APPROAC -- BELL QUIET TYPE (SEE TEXT)
147 92.4 71.9 10.5 7.4 0.4 85.6 93.7 95.1 7.0 80.0 27.0 31.5 2.0 28 34 33 28

14 90.5 69.8 10.7 7.3 0.4 83.8 81.8 83.2 7.2 81.7 29.5 29.0 1.6 28 23 34 32149 81.3 70.1 11.2 7.0 0.3 84.5 81.5 83.0 7.1 80.4 40.0 40.0 1.5 27 34 33 35
950 81.1 69.0 12.1 7.3 0.4 84.1 80.9 82.1 7.3 80.3 45.0 44.0 1.4 28 34 35 33.51 81.8 70.7 11.1 6.9 0.3 5.0 82.6 83.9 7.0 81.0 40.0 39.5 1.3 27 34 24 23

A. . 61.4 70.3 11.1 7.2 0.4 84.6 82.1 83.5 7.1 80.7 36.3 36.8 1.6 - 3 - 5St O 0.7 1.1 0.6 0.2 0.0 0.7 1.1 1.1 0.1 0.7 7.7 6.3 0.3 - - -
90% CI 0.7 1.0 0.6 0.2 0.0 0.7 1.0 1.1 0.1 0.6 7.3 6.0 0.3 - - - -

APPROACH -- ELL QUIET TYPE (SEE TEXT)

005 91.1 70.2 10.9 7.8 0.5 - 82.1 83.0 - 81.8 24.5 50: 0.9 22 35 34 32
WAO6 92.4 69.8 12.5 7.4 0.4 85.5 82.2 82.9 7.5 80.6 48.5 47.5 0.8 26 34 35 3316161 90.5 69.7 10.7 8.1 0.6 - 81.8 82.7 - 80.2 21.5 - 0.9 26 34 35 32
W1662 81.3 68.3 13.0 7.9 0.4 84.5 80.9 81.9 7.7 80.4 45.0 43.5 1.0 23 23 35 26

Av . 91.5 69.6 11.9 7.7 0.4 85.2 81.7 82.7 7.5 80.9 38.1 47.2 1.1 - - -StdOv 0.8 0.8 1.0 0.3 0.1 0.6 0.5 0.5 0.2 0.7 14.0 3.5 0.5 - - - -9 CI 0.8 0.7 1.0 0.3 0.1 1.0 0.5 0.5 0.3 0.7 13.3 5.9 0.5 - - - -

TAKEOFF -- TARGET IAS S7kts. -- ICAO

3811 84.2 74.3 9.9 7.3 0.4 88.0 87.1 89.6 6.4 81.8 22.5 20.0 2.5 22 24 22 27
9813 83.8 74.0 9.8 7.1 0.4 87.3 87.2 89.7 6.1 82.2 24.5 17.5 2.6 22 24 22 349815 93.8 73.0 10.8 7.8 0.5 87.5 85.8 88.0 7.0 81.3 24.0 22.5 2.5 22 24 22 26
9817 83.8 72.8 11.0 7.8 0.5 97.7 86.1 88.6 6.6 81.5 26.0 23.0 2.6 22 24 22 27
819 83.7 73.1 10.6 7.3 0.4 87.5 86.1 88.8 6.2 81.0 28.0 25.5 2.6 22 24 22 268 23 83.3 72.6 10.7 7.3 0.4 87.0 85.0 87.4 6.9 80.4 29.5 25.0 2.6 22 22 24 349825 83.1 73.2 9.9 6.8 0.4 86.7 86.1 8.8 6.1 81.2 27.5 19.5 2.6 22 24 22 26

-N Av. 83.7 73.3 10.4 7.3 0.4 97.4 86.2 88.7 6.5 81.3 26.0 21.9 2.6 - - - -S--Ov 0.4 0.6 0.5 0.4 0.1 0.4 0.7 0.8 0.4 0.6 2.5 3.0 0.1 -90 CI 0.3 0.5 0.4 0.3 0.0 0.3 0.5 0.6 0.! 0.4 1.8 2.2 0.0 -

TAKEOFF -- TARGET IAS 57kts. -- ICAO

BZ32 83.2 72.4 10.7 7.7 0.5 86.8 85.4 87.9 6.6 83.2 25.0 22.5 2.5 22 24 22 34
8Z34 13.7 72.7 11.0 7.8 0.5 87.4 85.9 88.4 6.6 83.4 25. 23.0 2.5 22 24 22 16R3 93.3 71.7 11.6 8.3 0.6 86.5 94.9 87.4 6.8 82.6 25.0 21.5 2.5 22 24 22 34BZ39 93.0 71.9 11.1 7.4 0.4 86.4 85.3 87.5 6.6 83.4 31.0 22.0 2.3 22 24 22 349240 82.7 71.8 10.9 7.7 0.5 86.2 84.7 87.1 6.8 83.3 25.5 21.5 2.5 22 24 22 27

03. 9.2 72.1 11.0 7.8 0.5 86.7 85.2 97.7 6.7 83.2 26.4 22.1 2.5l Dy"" 0.4 0.4 0.3 0.3 0.1 0.5 0.5 0.5 0.1 0.3 2.6 0.7 0.1 -- -
M 902 CI 0.4 0.4 0.3 0.3 0.1 0.5 0.4 0.5 0.1 0.3 2.5 0.6 0.1 - -

NOI - NISE INDEXES CACULATED USING MEASURED DATA UNCORRECTED

FOR TEMPERATURE,HNMIDITY,OR AIRCRAFT DEVIATION FROM REF FLIGHT TRACK

- TSC2,4-SANPLE WEIGHTED LOGARITHIlC AVERAGE



Table B.22

US/CANADIAN TEST - DILLES INTERNATIONAL AIRPORT

BELL 206-LI HELICOPTER DOT/TIC
3/ 4/95

SUMMARY NOISE LEVEL DATA
AS MEASURED f

SITE: 3 SIDELINE - 150 N. NORTH AUG. 28,1984

EV SEL AL& SEL-AL& K((A) 1 EPNL PNIm PNILT% K(P) OASPLk Dtf(A) IUR(P) TC BAD AX. NOY BA )S

6 DEGREE APPROACH -- TARGET IAS 57kts. -- ICAO

CC1O 82.9 72.5 10.4 6.7 0.3 86.3 86.4 87.7 6.6 80.8 36.0 19.0 1.3 23 23 22 26
CC12 82.4 72.2 10.3 6.8 0.3 86.2 85.6 86.9 6.4 80.5 32.5 28.0 1.3 19 23 22 24
CC14 ---------- -NO DATA
CC16 81.6 70.2 11.4 6.9 0.3 84.7 82.6 83.8 7.0 78.0 45.5 35.0 1.3 27 23 35 24
CC18 83.1 71.6 11.6 7.8 0.5 86.5 84.8 86.3 7.1 79.4 30.5 27.5 1.5 27 23 24 25
CC20 83.3 71.4 11.9 7.6 0.4 87.1 84.9 86.3 7.1 79.7 37.5 33.0 1.4 19 23 24 33
CC22 85.0 74.6 10.4 7.1 0.4 88.7 86.8 88.6 6.9 81.3 29.5 28.5 1.9 27 24 23 25
CC24 82.8 72.1 10.7 7.2 0.4 86.7 85.9 87.3 6.5 80.2 31.0 27.0 1.4 19 23 24 26

Av . 83.0 72.1 11.0 7.1 0.4 96.6 95.3 86.7 6.9 80.0 34.6 28.3 1.4 - - - -
"Or 1.0 1.3 0.7 0.4 0.1 1.2 1.4 1.5 0.3 1.1 5.6 5.1 0.2 - - - -

901 Ci 0.9 1.0 0.5 0.3 0.0 0.9 1.0 1.1 0.2 0.8 4.1 3.7 0.1 - - - -

6 DEGREE APPROACH -- TARGET IAS 57kts. -- ICAD

CZ31 84.2 72.7 11.4 7.8 0.5 87.6 86.2 87.1 7.6 82.0 29.5 24.0 0.9 22 23 24 22
CZ33 83.2 72.1 11.1 7.0 0.3 86.7 86.1 97.4 6.9 81.3 37.5 24.5 1.3 23 23 26 24
CZ35 83.3 72.4 10.9 7.0 0.3 86.7 84.0 85.3 7.3 90.6 36.5 36.0 1.3 28 25 24 26
CZ37 82.3 70.4 12.0 7.7 0.4 85.7 83.3 84.2 7.8 81.9 36.5 29.5 0.9 26 23 22 24
CZ39 84.9 73.8 11.1 7.4 0.4 88.0 86.7 88.1 7.5 81.8 31.0 21.0 1.6 27 24 23 25
A 83.6 72.3 11.3 7.4 0.4 86.9 85.3 86.4 7.4 81.5 34.2 27.0 1.2 - -

"Dy 1.0 1.2 0.4 0.4 0.1 0.9 1.5 1.6 0.4 0.6 3.7 5.9 0.3 - - -

90% CI 0.9 1.2 0.4 0.4 0.1 0.9 1.4 1.5 0.4 0.6 3.5 5.6 0.3 - - - -

6 DEGREE APPROACH -- TARGET !AS 57kts.

X41 83.4 72.0 11.4 7.5 0.4 86.9 84.4 85.9 7.3 B0.6 33.0 32.0 1.8 27 23 24 27
K42 82.5 71.0 11.4 7.7 0.5 86.4 85.1 86.4 6.9 80.8 30.5 29.0 1.3 23 23 24 22
K43 83.8 72.6 11.3 7.3 0.4 87.2 85.6 86.8 7.3 81.1 34.5 27.0 1.4 27 24 23 25
K45 83.9 73.4 10.4 7.1 0.4 97.3 86.2 87.5 6.9 81.0 28.5 27.0 1.2 27 24 23 32
K46 84.6 72.7 11.8 8.1 0.5 88.1 85.6 86.6 7.9 91.2 29.5 28.5 1.3 27 24 23 25

,A . 83.6 72.3 11.3 7.5 0.4 87.2 85.4 86.6 7.2 81.0 31.2 28.7 1.4 - - - -
Z1 Dy 0.8 0.9 0.5 0.4 0.1 0.6 0.7 0.6 0.4 0.2 2.5 2.0 0.2 - - -
90 CI 0.7 0.8 0.5 0.3 0.1 0.6 0.6 0.6 0.4 0.2 2.4 2.0 0.2 - - -

6 DEGREE APPROA -- TARGET iAS Whkts.

KK52 81.8 70.4 11.4 7.3 0.4 85.0 82.8 83.7 7.2 81.5 37.5 36.5 1.4 27 24 23 34
KK53 83.7 73.6 10.1 7.2 0.4 87.2 85.5 96.7 7.5 81.3 25.5 25.5 1.1 22 23 22 24
WK54 93.5 72.7 10.8 7.3 0.4 87.1 86.0 86.9 7.3 82.3 30.0 25.0 0.9 24 24 23 22
KK55 83.2 70.7 12.6 7.3 0.3 86.0 82.9 83.8 7.9 82.6 52.5 34.5 0.9 22 35 34 24
KK56 82.0 69.9 12.1 7.2 0.3 85.0 81.6 82.7 7.6 80.9 48.0 40.5 1.3 27 24 34 35
KK57 84.0 74.1 9.9 6.9 0.4 87.6 86.9 88.4 6.7 82.4 27.5 24.0 1.6 27 24 23 25

Av 83.0 71.9 11.2 7.2 0.4 86.3 84.3 85.4 7.4 81.8 36.8 31.0 1.2 - - - -
St"Dy 0.9 1.8 1.1 0.2 0.0 1.2 2.1 2.2 0.4 0.7 11.3 7.0 0.3 - - - -
901 CI 0.8 1.5 0.9 0.1 0.0 0.9 1.7 1.8 0.3 0.6 9.3 5.8 0.2 - - - -

- NOISE IIDEXES CALCULATED USING MEASURED DATA UNCORRECTED
FOR TEMPERATUREI MUIDITYOR AIRCRAFT DEVIATION FROM REF FLIGHT TRACK

- TSC2,4-SA.PLE WEIGHTED LOGARITHIIIC AVERAGE



Table B. 21

US/CANADIAN TEST -OULLES INTERNATIONAL AIRPORT

BELL 206-Li HELICOPTER DOT/TSC
3/4/5

SUNINARY NOISE LEVEL DATA

AS IMEASURED

SITEs 2 SIDELINE - 150 A. SOUTH AUG. 28,1984

EY SEL AL& SEL-ALs K(A) 0 EPNL PNL. PNLTv K(P) OASPLs DUR(A) DUR(P) TC BAND WAX. NOY BANDS

150 K. FLYOVER -- TARGET IAS 1171ts. -- 0.9%

AA2 84.0 74.5 9.5 7.5 0.5 87.2 86.4 8.2 7.5 81.3 18.5 16.0 1.9 20 33 23 34
AM3 83.9 75.2 8.7 7.2 0.5 86.9 87.0 88.1 7.3 83.4 16.5 16.0 1.1 22 24 22 28
MS 82.9 74.2 8.8 6.9 0.4 85.9 86.3 87.6 6.6 81.7 18.5 17.5 1.3 22 24 34 33
M6 83.9 75.6 8.3 7.1 0.5 87.2 87.6 89.6 6.7 82.1 15.0 14.0 2.0 20 33 34 23
AA7 82.7 74.4 8.3 7.0 0.4 85.5 86.0 87.3 6.9 82.5 15.5 15.5 1.3 22 26 22 24
AAS 84.4 75.7 8.7 7.4 0.5 87.8 87.9 89.7 7.0 82.6 15.0 14.5 1.9 22 23 22 33

Avg. 83.6 74.9 8.7 7.2 0.5 86.7 86.9 08.4 7.0 82.3 16.5 15.6 1.6 - - - -
Std Dv 0.7 0.6 0.4 0.2 0.0 0.9 0.8 1.0 0.3 0.7 1.6 1.2 0.4 - - - -

90 CI 0.5 0.5 0.4 0.2 0.0 0.7 0.6 0.8 0.3 0.6 1.4 1.0 0.3 - - - -

150 N. FLYOVER -- TARGET IAS 117kts. - 0.9h

AZ27 83.1 75.1 8.0 7.0 0.5 86.1 86.7 87.5 7.1 84.8 14.0 16.5 0.8 22 34 35 24
AZ28 83.3 74.2 9.1 7.0 0.4 86.6 86.9 08.4 6.5 84.5 20.0 18.0 1.5 22 23 34 33
AZ29 82.3 74.1 8.2 7.0 0.4 85.4 86.1 86.7 7.3 95.8 15.0 15.5 0.6 22 35 34 33
AM 83.3 74.7 8.6 6.9 0.4 86.6 87.0 88.4 6.7 84.3 17.5 17.0 1.4 22 23 34 33

An. 83.0 74.5 8.5 7.0 0.4 86.2 86.7 87.8 6.9 84.8 16.6 16.7 1.1 - - - -

Std Dv 0.5 0.5 0.5 0.0 0.0 0.6 0.4 0.8 0.3 0.7 2.7 1.0 0.4 - - - -

90! C1 0.6 0.5 0.6 0.0 0.0 0.7 0.5 0.9 0.4 0.8 3.2 1.2 0.5 - - - -

N - NOISE INDEXES CALCULATED USING NEASURED DATA UNCORRECTED
FOR TEPERATURE,HIUIDITYOR AIRCRAFT DEVIATION FRON REF FLIGHT TRAK

- TSC2,4-SAIPLE WEIGHTED LOGARITHIUiC AVERAGE

0-



Table B. 20

USICANA~DIN TEST - DULLES INTERNATIONAL AIRPORT

" BELL 206-LI HELICOPTER DOT/TSC
3/ 4/85

SUMMARY NOISE LEVEL DATA

AS HEkSURED *

SITE: 2 SIDELINE - 150 N1. SOUTH AUG. 28,1984

EV SEL ALs SEL-AL. K(A) 0 EPNL PL& PNLT% K(P) OASPLm DUR(A) DUR(P) TC BAND MAX. NOY LANDS

APOACH -- BELL QUIET TYPE (SEE TEXT)

1147 8.0 79.7 8.3 7.1 0.5 90.7 91.3 93.3 6.5 87.5 14.5 14.0 1.9 28 25 24 26
M48 84.2 76.5 7.7 5.8 0.3 87.4 88.5 89.7 6.1 87.1 21.0 18.5 1.1 27 26 27 28
49 95.9 79.5 6.4 6.3 0.4 99.0 0.4 92.5 6.5 87.5 10.5 10.0 2.3 27 27 24 25
N50 85.2 77.6 7.6 6.7 0.4 98.0 98.9 90.7 6.7 86.0 13.5 12.5 2.0 27 27 26 24
N51 85.2 76.8 8.4 7.1 0.4 88.4 8. 90.1 7.1 86.0 15.5 15.0 1.7 27 27 24 26

85.7 78.0 7.7 6.6 0.4 88.7 99.5 91.2 6.6 86.8 15.0 14.0 1.8 - - - -
Sa Dv 1.4 1.5 0.8 0.6 0.1 1.3 1.3 1.6 0.3 0.8 3.8 3.1 0.5 - - - -
M- 907 CI 1.4 1.4 0.8 0.5 0.1 1.2 1.3 1.5 0.3 0.7 3.7 3.0 0.4 - - - -

APPROACH -- BELL QUIET TYPE (SEE TEXT)

R5 85.0 76.7 8.4 6.7 0.4 88.5 88.5 90.8 6.7 86.3 18.0 14.0 2.4 27 27 25 24
HM1"9 6.2 77.0 9.2 7.3 0.5 89.5 8.4 90.4 7.1 86.0 18.0 19.0 2.2 27 27 24 25
1,160 87.4 78.3 9.1 7.1 0.4 90.6 90.6 92.2 6.8 87.1 18.5 16.5 1.8 27 25 27 24
NN61 85.9 77.6 8.3 6.1 0.3 88.8 89.4 91.3 6.6 86.2 22.5 14.0 2.0 27 27 24 26
11112 84.5 75.7 8.8 6.2 0.3 87.4 87.4 8.4 6.4 85.9 26.0 25.5 1.1 27 24 27 26

Avg" i  85.8 77.1 8.7 6.7 0.4 99.0 98.8 90.6 6.7 96.3 20.6 17.8 1.9 - - - -
S-lDv 1.1 1.0 0.4 0.5 0.1 1.2 1.2 1.4 0.3 0.5 3.6 4.8 0.5 - - - -
90 CI 1.0 0.9 0.4 0.5 0.1 1.1 1.1 1.4 0.3 0.5 3.4 4.6 0.5 - - - -

TANEOFF -- TARGE IAS 57kts. -- ICAO

'811 84.4 73.7 10.7 7.5 0.4 98.2 85.8 88.5 7.2 80.8 26.5 22.5 2.6 22 24 22 33
9813 85.4 75.3 10.2 7.3 0.4 89.3 87.6 90.3 6.8 82.7 24.5 21.5 2.8 22 22 24 33
9815 93.3 73.4 9.9 7.0 0.4 97.0 86.2 98.9 6.4 81.3 26.0 18.0 2.7 22 22 24 34
9817 93.7 72.9 10.9 7.8 0.5 87.7 95.4 8.1 7.0 90.9 25.0 23.5 2.7 22 22 24 34
9819 83.7 73.5 10.2 7.3 0.4 87.7 86.4 89.2 6.6 81.0 25.0 20.0 2.7 22 22 24 34
823 83.7 73.5 10.2 7.2 0.4 87.8 86.4 89.2 6.5 81.6 25.5 21.0 2.8 22 22 24 33
M9825 3.9 73.7 10.2 7.0 0.4 87.7 85.9 8.7 6.7 80.8 29.0 21.5 2.8 22 22 24 27

A .vg 4.0 73.7 10.3 7.3 0.4 87.9 06.2 89.0 6.7 81.3 25.9 21.1 2.7 - - - -S. Dv 0.7 0.7 0.3 0.3 0.0 0.7 0.7 0.7 0.3 0.7 1.5 1.8 0.1 - - -M90 CI 0.5 0.5 0.3 0.2 0.0 0.5 0.5 0.5 0.2 0.5 1.1 1.3 0.1 - - -

TAKEOFF -- TARGET IAS S7kti. - ICAO

. 8Z32 84.7 74.2 10.5 7.3 0.4 88.2 5.9 88.5 7.2 81.3 27.0 21.5 2.6 22 22 24 33
8Z34 85.0 74.5 10.5 7.5 0.4 98.8 87.0 89.7 6.9 82.2 25.5 20.5 2.7 22 22 24 34
R236 84.8 74.4 10.4 7.6 0.5 88.6 97.2 9.9 6.6 82.2 23.5 20.0 2.7 22 22 24 34
8Z39 84.0 73.9 10.2 6.8 0.3 87.6 96.6 99.3 6.9 81.9 31.0 16.5 2.7 22 22 24 34

. 9Z40 84.3 73.4 10.9 6.8 0.3 8.1 86.4 99.0 7.1 81.9 41.0 19.0 2.6 22 22 34 33

Avg. 84.5 74.0 10.5 7.2 0.4 -8.2 86.6 99.3 6.9 81.9 29.6 19.5 2.7 - - -
S- Dv 0.4 0.5 0.3 0.4 0.1 0.4 0.5 0.6 0.2 0.4 6.9 1.9 0.0 - - - -

902 C1 0.4 0.4 0.3 0.4 0.1 0.4 0.5 0.5 0.2 0.4 6.6 1.8 0.0 - - - -

- NOISE INDEES CALCULATED USING 8EAWED DATA UICORRECTED
FOR TENPERTURE,IUIINIDITY,OR AIRCRAFT DEVIATION FROM REF FLIGHT TRACK

- TSC2,4-SPLE NEIGHTED LOGAITHIIIC WERAE

- * ,,. .- .- .



Table B. 19

US/CAMADIAN TEST - DULLES INTERNATIONAL AIRPORT

BELL 206-L HELICOPTER DOT/TSC
3/ 4/85

SMNARY NOISE LEUEL DATA

AS REASURED *

SITE: 2 SIDELINE - 150 K. SOUTH AUG. 28.1984

EV SEL AL& SEL-ALs K(A) a EPHIL PHI.. PHLTm K(P) OASPLI OUR(A) DUR(P) TC BAND WX. NOY BANDS

6 DEGREE APPROACH -- TARGET IAS 5TIts. -- ICAD

MC10 89.4 79.4 10.0 7.4 0.5 92.1 89.2 91.4 7.9 84.6 22.0 22.0 2.7 28 28 27 26
C12 98.0 77.2 10.8 7.7 0.5 90.7 89.0 90.4 7.4 85.0 26.0 25.5 1.3 27 24 23 27
C14 96.2 76.8 9.4 6.5 0.3 88.6 87.8 89.2 6.5 83.7 28.0 28.0 1.4 27 27 26 24
CC16 87.7 79.0 8.7 6.8 0.4 90.1 90.6 91.7 6.7 86.5 18.5 17.5 1.1 24 24 26 23
M1B 8.3 79.0 9.3 6.9 0.4 91.3 90.2 92.0 7.1 85.5 22.0 20.5 2.0 27 24 25 27
CC20 89.4 71.7 10.6 7.6 0.5 91.6 90.5 91.9 7.7 86.8 25.5 19.0 1.8 27 24 23 27
C22 87.2 79.1 8.1 6.5 0.4 90.1 90.7 92.5 6.3 86.9 17.5 16.0 1.8 27 23 27 24
CC24 99.0 77.2 11.8 7.7 0.4 91.6 88.8 91.0 7.0 84.6 34.0 33.0 2.2 27 24 27 25

Av 88.1 78.3 9.8 7.1 0.4 90.8 89.6 91.2 7.1 85.5 24.2 22.7 1.8 - - - -
....Dv 1.1 1.1 1.2 0.5 0.1 1.1 1.1 1.1 0.6 1.2 5.4 5.8 0.5 - - - -

901 CI 0.7 0.7 0.8 0.3 0.0 0.8 0.7 0.7 0.4 0.8 3.6 3.9 0.4 - - - -

6 DEGREE APPROACH -- TARGET IAS 57kts. - ICAO

MI31 88.0 77.0 11.1 7.9 0.5 90.8 89.1 90.5 7.5 86.4 25.5 23.0 1.4 27 24 23 27
CZ33 87.7 76.9 10.8 7.6 0.5 90.5 89.0 89.7 7.7 87.0 26.5 26.0 0.7 26 23 24 26
CZ35 89.5 78.7 10.8 7.6 0.5 92.0 90.3 92.3 7.8 87.5 26.5 17.5 2.0 27 24 27 25
M237 97.4 79.1 9.4 6.9 0.4 90.2 89.7 90.6 7.1 86.8 23.0 23.0 0.9 24 24 23 26
CM39 85.9 73.6 12.3 8.2 0.5 88.6 86.3 87.7 7.3 86.4 32.0 30.5 1.6 27 24 27 23

AvM 87.7 76.8 10.9 7.6 0.5 90.4 88.9 90.2 7.5 86.8 26.7 24.0 1.3 - - -
wD 1.3 2.0 1.1 0.5 0.1 1.2 1.5 1.7 0.3 0.5 3.3 4.8 0.5 . . . .

90Z CI 1.2 1.9 1.0 0.5 0.1 1.2 1.5 1.6 0.3 0.4 3.1 4.5 0.5 - - -

6 DEGREE APPROACH -- TARGET IAS 57kts.

K41 89.1 79.2 9.8 7.3 0.4 92.2 91.4 93.3 7.2 8.4 22.0 17.5 1.9 27 24 23 27
K42 89.1 78.2 11.0 7.3 0.4 91.8 89.6 91.2 7.2 86.8 31.5 30.5 2.6 27 27 25 24
143 88.0 77.2 10.9 7.8 0.5 90.9 89.1 0.3 8.0 87.4 24.5 20.5 1.3 27 24 23 27
K45 8.2 78.3 9.9 7.4 0.4 91.4 90.0 92.0 7.1 87.7 22.5 21.0 2.1 27 24 27 23
K46 87.8 77.6 10.1 7.4 0.4 90.7 89.4 91.0 7.2 87.5 23.0 22.5 1.6 27 24 23 27

9, _ 98.4 78.1 10.3 7.4 0.4 91.4 89.9 91.6 7.3 87.6 24.7 22.4 1.9 - - - -

st4Dv 0.6 0.8 0.5 0.2 0.0 0.6 0.9 1.1 0.4 0.6 3.9 4.9 0.5 - - - -

90 C1 0.6 0.7 0.5 0.2 0.0 0.6 0.9 1.1 0.4 0.5 3.7 4.7 0.5 - - - -

6 DGREE APPROACH -- TART IAS 57Mts.

=2 06.2 76.3 9.9 7.1 0.4 89.1 88.1 89.9 7.6 86.6 25.0 16.0 1.8 27 24 27 23
KK53 87.9 77.1 10.8 8.0 0.5 91.1 89.1 90.8 7.7 87.4 22.5 21.5 1.7 27 24 23 27
lie M4 8.5 79.8 8.7 6.1 0.3 90.7 90.7 92.6 6.6 86.6 27.0 17.0 1.9 27 24 25 27
KM 8.5 78.1 10.4 7.4 0.4 91.2 98.5 90.3 7.7 86.5 25.5 25.5 1.7 27 27 24 23
W6 87.9 77.4 10.5 7.4 0.4 90.9 89.0 91.2 7.0 87.1 26.0 25.0 2.2 27 27 26 24
M57 89.1 78.7 10.5 8.0 0.5 92.2 90.4 92.3 7.7 88.0 20.5 19.0 1.8 27 24 23 25

ve .0 77.9 10.1 7.3 0.4 90.9 89.3 91.2 7.4 87.0 24.4 20.7 1.8 - -

Dv 1.0 1.2 0.7 0.7 0.1 1.0 1.0 1.1 0.5 0.6 2.4 4.0 0.2 - - -

02 C! 0.8 1.0 0.6 0.6 0.1 0.8 0.8 0.9 0.4 0.5 2.0 3.3 0.1 - -

- NOISE IIEXES CALCULATED USIN MEASURED DATA ICORRECTED
FOR TE11PERATIEUIDITY001R AIRCRAFT DEVIATION FROM REF FLIGHT TRACK

- TSC2,4-SAPLE NEIGHTED LOWRITHRIC AVERAGE

.... . . . . . . . . . . .
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Table B. 18

US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

BELL 206-LI HELICOPTER DOT/TSC
3/19/ri

SUMMARY NOISE LEVEL DATA

AS MEASURED *

SITE: I CENTERLINE-CENTER (FLUSH) AUG. 28,1984

EY SEL AL. SEL-ALP K(A) 0 EPI4L PNL. PNLT% K(P) OASPL, DUR(A) DUR(P) TC BAND MAX. NOY BANDS

150 a. FLYOYER -- TARGET AS 1hsTt,. -- 0.9V%

AA2 88.3 81.0 7.3 6.7 0.4 92.2 93.6 95.1 6.7 88.8 12.0 12.0 1.4 20 23 26 25
AA3 88.7 81.2 7.5 6.9 0.5 92.4 93.9 95.2 6.7 89.4 12.5 12.0 1.3 20 23 26 25
AA5 87.6 80.1 7.5 6.8 0.5 91.1 92.4 93.7 6.8 8.1 12.5 12.5 1.2 20 26 25 27
AA6 88.6 82.0 6.6 6.2 0.4 92.2 94.4 95.7 6.3 89.3 11.5 11.0 1.3 20 26 25 23
A 7 87.7 80.5 7.2 6.8 0.5 91.8 93.4 94.9 6.5 89.4 11.5 11.5 1.5 20 23 26 25
AA8 88.3 81.2 7.1 7.1 0.5 92.1 94.0 95.2 6.9 89.6 10.0 10.0 1.2 20 23 26 -5

Avg. 88.2 81.0 7.2 6.8 0.5 92.0 93.6 94.9 6.6 89.1 11.7 11.5 1.3 - -

Std Dv 0.5 0.6 0.4 0.3 0.0 0.5 0.7 0.7 0.2 0.5 0.9 0.9 0.1 - . . .
90% CI 0.4 0.5 0.3 0.2 0.0 0.4 0.6 0.6 0.2 0.5 0.8 0.7 0.1 . . . .

150 a. FLYOVER -- TARGET IAS 117kts. -- 0.9h

AZ27 86.7 79.3 7.4 6.7 0.4 90.4 91.8 93.1 6.9 87.5 12.5 11.5 1.2 20 23 26 27AZ28 87.2 80.2 6.9 6.7 0.4 90.7 92.6 94.2 6.5 88.0 11.0 10.0 1.6 20 26 25 23
AZ29 86.9 79.5 7.4 6.7 0.4 90.4 92.3 93.5 6.5 87.8 12.5 11.5 1.2 20 23 26 25

AZ30 86.4 78.8 7.6 6.8 0.4 90.0 91.6 92.8 6.7 e7.4 13.0 12.0 1.3 20 26 23 25

Avg. 86.8 79.5 7.3 6.7 0.4 90.4 92.1 93.4 6.7 87.7 12.2 11.2 1.3 - - -

Std Dv 0.3 0.6 0.3 0.1 0.0 0.3 0.5 0.6 0.2 0.3 0.9 0.9 0.2 - - -

90% CI 0.4 0.7 0.3 0.1 0.0 0.3 0.5 0.7 0.2 0.3 1.0 1.0 0.2 - -

- NOISE INDEXES CALCULATED USING MEASURED DATA UNCORRECTED

FOR TEMPERATURE,HLMIDITY,QR AIRCRAFT DEVIATION FROM REF FLIGKT TRACIK

- TSC2,4-SAMPLE WEIGHTED LOGARITHMIC AVERAGE
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6 -- Table B. 32

US/CANADIAN TEST - IULLES INTERNATIONAL AIRPORT

BELL 206-LI HELICOPTER DOT/TSC
3119185

SUMNY NOISE LEVEL DATA

AS MEASURED

SITE% 16 CENTERLINE-CENTER (FLUSH) AUG. 29,1984

EY SEL ALs SEL-ALs K(A) 0 EPNL P"l.. PNLTs K(P) OASPLe DUR(A) DUR(P) TC BAND MAX. NOY BANDS
------- ----------------- ---------------- ------- - - -

6 DEGREE APPROACH -- TARGET IAS 57kts. -- ICAD

CY2 93.0 85.4 7.6 6.8 0.4 95.7 97.6 99.2 6.9 94.1 13.0 12.5 0.6 25 25 26 24
CY4 92.6 8.8 8.7 7.3 0.5 95.4 96.1 96.5 7.5 93.6 16.0 16.0 0.7 18 24 25 26
CY6 93.3 85.3 8.1 7.0 0.4 96.1 97.0 97.2 7.5 93.5 14.5 15.0 0.4 20 25 24 26
CYS 93.5 85.1 8.4 7.2 0.5 96.3 97.0 97.7 7.4 94.7 14.5 14.5 0.6 18 24 23 25
CYIO 94.1 84.8 9.3 7.7 0.5 96.7 97.5 97.5 7.6 95.0 16.5 16.0 - 28 24 23 25
CY12 92.0 94.6 7.4 6.4 0.4 94.9 96.4 97.0 6.7 93.5 14.5 15.5 0.6 18 24 25 23
CY14 93.1 85.1 8.1 6.6 0.4 96.0 96. 97.3 7.0 94.1 16.5 17.0 0.5 1B 25 24 26
CY16 93.7 86.3 7.3 6.6 0.4 96.3 97.9 9.7 6.9 94.5 13.0 13.0 0.7 18 24 25 27
CY18 93.8 86.3 7.4 6.1 0.3 96.2 99.1 9.6 6.4 94.6 16.5 15.5 0.5 18 24 25 23

Ava. 93.2 85.2 8.0 6.8 0.4 96.0 97.2 97.6 7.1 94.2 15.0 15.0 0.5 - - - -

st, Dv 0.6 0.8 0.7 0.5 0.1 0.5 0.7 0.7 0.4 0.6 1.4 1.5 0.2 - - - -
90% CI 0.4 0.5 0.4 0.3 0.0 0.3 0.4 0.5 0.3 0.3 0.9 0.9 0.1 - - - -

TAKEOFF -- TARGET IAS 57kts. -- ICAD

"Y3 89.2 79.9 9.3 7.2 0.4 93.2 92.7 94.4 7.4 87.2 19.5 15.5 2.2 22 34 35 22
BY5 89.0 79.4 9.7 7.4 0.5 93.3 92.2 94.4 7.2 85.8 20.0 17.5 2.2 22 34 35 33
BY9 89.1 80.4 8.7 7.0 0.4 93.7 93.7 96.2 6.6 88.6 17.0 14.0 2.5 19 22 35 34
BY11 88.5 79.9 8.6 7.1 0.4 93.0 92.7 95.1 6.8 86.9 16.0 14.0 2.4 22 35 22 34
BY13 88.2 79.0 9.2 7.2 0.4 92.5 91.9 94.2 7.0 86.3 18.5 15.0 2.4 19 22 24 35
BY15 99.0 79.8 9.2 7.2 0.4 93.5 93.4 95.3 6.8 86.9 18.5 16.0 1.9 19 35 34 36
8Y17 89.0 79.4 9.7 7.6 0.5 93.2 92.2 94.3 7.1 86.2 19.0 17.5 2.2 22 34 35 22

Avg. 88.9 79.7 9.2 7.3 0.5 93.2 92.7 94.9 7.0 86.9 18.4 15.6 2.3 - - - -

Std Dv 0.4 0.5 0.4 0.2 0.0 0.4 0.7 0.7 0.3 0.9 1.4 1.5 0.2 - - - -

90% CI 0.3 0.3 0.3 0.1 0.0 0.3 0.5 0.5 0.2 0.7 1.0 1.1 0.2 - - - -

150 M. FLYOVER -- TARGET lAS 117kts. -- 0.9Vh

AY19 87.9 81.6 6.3 6.3 0.4 91.9 94.4 95.7 6.5 89.5 10.0 9.0 1.4 20 26 25 23
Y20 88.1 81.4 6.7 6.1 0.4 91.9 94.0 95.6 6.3 98.9 12.5 10.0 1.7 20 23 26 25

AY21 88.3 82.1 6.2 6.5 0.5 92.3 94.7 96.3 6.5 89.6 9.0 8.5 1.6 20 26 23 25
AY22 87.5 80.3 7.2 6.6 0.4 91.3 93.1 94.6 6.4 88.6 12.0 11.0 1.5 20 23 26 25
AY23 87.4 79.8 7.6 7.2 0.5 91.1 92.3 93.6 7.3 87.9 11.5 10.5 1.5 20 26 25 23
AY24 87.5 80.3 7.2 6.5 0.4 91.1 93.5 94.3 6.3 88.9 13.0 12.0 0.6 20 23 24 26
AY25 87.9 90.6 7.2 6.6 0.4 91.5 93.2 94.5 7.0 88.6 12.5 10.0 1.3 20 26 25 27
AY27 87.3 80.1 7.3 6.6 0.4 91.5 93.2 94.4 6.5 88.3 12.5 12.5 1.2 20 23 26 25
AY28 86.5 79.0 7.5 6.5 0.4 90.4 91.5 93.0 6.7 86.7 14.0 12.5 1.6 20 25 26 23
AY29 86.5 78.8 7.7 6.9 0.5 90.4 91.4 92.9 7.1 8O.6 13.0 11.5 1.8 20 26 25 23
AY30 86.2 79.2 7.0 6.0 0.3 89.9 91.8 93.4 6.6 86.9 15.0 9.5 1.6 20 25 26 23

87.4 80.3 7.1 6.5 0.4 91.2 93.0 94.4 6.7 88.2 12.3 10.6 1.4 -
_ .' 0.7 1.1 0.5 0.3 0.0 0.9 1.1 1.1 0.3 1.1 1.7 1.4 0.3 - - -
90% CI 0.4 0.6 0.3 0.2 0.0 0.4 0.6 0.6 0.2 0.6 0.9 0.8 0.2 .

S - NOISE INOEXES CALCULATED USING MEASURED DATA UNCORRECTED

FOR TEMPERATURE,HUMIDITY,R AIRCRAFT DEVIATION FROM REF FLIGHT TRACK

- TSC2,4-SANPE WEIGHTED LOGRITHMIC AVERAGE

.)' . . . . . • . . .



Table B.33

US/CANDIMI TEST - DULLES INTERNATIONAL. AIRPORT

ELL 206-L IELICOPTEL DOT/TIC

MW 1 NOISE LEEL DATA

AS MEASURED'

SITEi 2 SIDELINE - 150 H. SOUTH MG. 29,1984

EV SEL ALa SEL-ALs K(A) 2 EPNL PNLm PNLTi K(P) OASPL DUR(A) DP) YC SW MX. NOY B

6 DEGREE PPROAMCH -- TARGET !AS 57kti. -- ICAO

CY2 87.9 77.8 10.1 7.8 0.5 90.6 99.4 91.1 7.7 86.8 20.0 17.0 1.7 27 25 27 23
CY4 69.1 75.5 10.3 7.5 0.5 91.9 90.6 92.5 7.2 87.9 23.5 20.0 1.9 27 24 23
CY6 88.5 76.9 9.7 7.0 0.4 9. 0 23 66 8. 40 2. . 7 2 7 2
Cys 99.1 .0 10.1 7.5 0.5 91 93.3 7.0 . .0 19.0 2.0 27 24 25
CYIO 89.3 78.8 10.5 7.5 0.4 92.5 90.9 92.8 7.1 80.2 25.0 22.5 1.9 27 24 23 27
CY12 69.0 90.2 0.8 6.7 0.4 91.7 91.5 93.0 6.8 88.6 20.0 19.5 1.3 27 24 23 27
CY14 99.5 78.9 10.6 7.7 0.5 92.7 90.6 92.9 7.2 8.0 24.0 23.0 2.3 27 24 27 23
CY16 87.6 78.6 8.9 6.9 0.4 ".4 ".0 91.7 6.7 08.0 20.0 20.0 1.7 27 24 27 25CYIS 87.1 76.2 10.9 7.7 0.5 99.9 96.3 89.8 7.4 07.6 25.5 23.5 1.4 27 24 25 23

98.6 79.6 10.0 7.4 0.4 91.5 90.3 92.2 7.1 98.0 22.7 20.0 1.8 . . . .
3"Z 0.9 1.1 0.7 0.4 0.0 1.0 1.0 1.1 0.4 0.6 2.2 2.2 0.3 - - -
M CI 0.5 0.7 0.5 0.2 0.0 0.6 0.6 0.7 0.2 0.4 1.4 1.4 0.2 . . . .

TAKEOFF - TARGET IAS 57kti. - ICAD

3V3 94.9 74.9 10.0 7.4 0.4 99.8 87.8 90.3 6.6 83.2 22.5 19.5 2.6 22 22 24 34
815 94.9 73.9 11.0 7.6 0.4 69.1 87.1 09.9 6.9 82.6 28.0 21.5 2.7 22 22 24 34
* 19 96.1 76.0 10.1 7.3 0.4 9.5 08.4 91.1 6.9 94.5 24.0 23.0 2.7 22 22 24 34
8111 04.2 73.9 10.3 7.5 0.5 98.6 86.6 09.3 6.9 82.5 23.0 22.0 2.7 22 22 24 34
Y13 84.7 74.6 10.1 7.1 0.4 88.7 97.1 99.8 6.9 82.9 26.5 19.5 2.6 22 22 24 34

3Y15 65.5 75.7 9.9 7.1 0.4 99.8 08.5 91.1 7.1 83.7 24.0 17.0 2.6 22 22 34 33
3117 84.7 75.6 9.1 7.0 0.4 88.8 08.1 90.8 6.9 83.7 20.0 15.0 2.7 22 22 24 33

5.0 75.0 10.0 7.3 0.4 89.2 87.7 90.3 6.9 83.3 24.0 19.6 2.7 . . . .
D 0.6 0.9 0.6 0.2 0.0 0.7 0.7 0.7 0.2 0.7 2.6 2.9 0.1 -

90Z C! 0.5 0.6 0.4 0.2 0.0 0.5 0.5 0.5 0.1 0.5 1.9 2.1 0.0 . . . .

150 i. YOVER -- TARGET IAS il7kts. -- 0.9%

AY19 95.0 76.6 8.4 6.8 0.4 98.4 98.5 90.3 6.7 86.5 17.0 16.5 1.8 22 32 33 34
AY20 93.8 75.4 8.4 6.9 0.4 87.8 87.8 99.3 6.9 87.2 16.5 19.0 1.4 22 24 34 27
AY21 95.1 76.9 0.2 7.0 0.4 98.6 08.8 90.6 6.9 86.0 15.0 14.0 2.1 20 32 33 34
AY22 9.4 74.2 9.1 7.5 0.5 86.0986.8 M.0 7.3 87.3 16.5 16.0 1.3 22 24 34 26
0123 84.3 76.1 8.2 6.4 0.3 87.7 95.7 90.1 6.4 85.4 19.0 16.0 1.4 22 23 32 22
AY24 03.9 74.6 9.2 6.3 0.3 86.9 06.9 87.5 6.5 86.0 28.5 28.5 0.7 26 23 24 26

- 94.4 75.1 9.3 7.2 0.4 08.0 9 8.0 99.4 7.3 5.4 9.5 15.0 1.6 22 23 22 U
AY27 84.2 75.3 9.9 6.9 0.4 87.6 911.1 99.4 6.7 6.3 2.0 17.0 1.4 22 23 33 34
AY28 81.8 73.5 8.3 6.6 0.4 94.9895.1 86.2 6.6 95.3 18.0 20.0 1.1 22 26 22. 24

*AY29 93.1 74.3 8.8 7.3 0.5 86.9 87.0 08.6 7.0 94.4 16.0 15.5 1.6 22 23 22 33
AY30 82.2 73.2 9.9 6.7 0.4 95.1 94.7 95.9 6.9 94.7 21.5 22.0 1.7 27 27 25 34

93.7 75.0 8.7 6.9 0.4 87.2 87.3 98.7 6.9 95.9 19.9 18.0 1.5 - - -

"IV 1.1 1.2 0.4 0.4 0.1 1.2 1.4 1.6 0.3 0.9 3.7 4.2 0.4
901 CI 0.6 0.7 0.2 0.2 0.0 0.7 0.9 0.9 0.2 0.5 2.0 2.3 0.2 . . . .

!

ji - NOISE INDEXES CALCULATED UING IEAURED DATA IICORRECTED
FOR TEPERATREINIMIDITt1, AIRCRAFT D ATION FROM REF FLIGHT TRC

-TC24-SUE EIGHTED LUMITWIlC AVERAGE

-U.



Table B. 34

US/CANADIAN TEST - OULLES INTERNATIONAL AIRPORT

BELL 206-11 HELICOPTER DOT/Tsc

SUMMARY NOISE LEYEL DATA

AS MEASRED'

SITE: 3 SIDELINE - 150 H. NORTH AUG. 29,1984

EY SEL AL. SEL-ALs K(A) 0 EPNL PNLs PlNLT K(P) OASPLm DUR(A) DUR(P) TC SAND A. NOY BANDS

6 DEGREE APPROACH -- TARGET IAS 57kts. -- ICAO
£Y2 93.0 71.8 11.2 7.2 0.4 86.5 85.5 96.7 7.0 81.6 36.0 24.5 1.2 19 23 24 35CY4 83.9 72.2 11.7 7.0 0.3 87.2 84.9 95.9 8.0 81.5 45.5 26.5 1.4 27 33 32 246 83.4 73.8 9.6 8.0 0.6 - 86.4 97.9 - 81.3 16.0 - 1.6 27 24 23 25
CY8 94.7 74.3 10.4 6.7 0.3 98.1 87.0 87.8 6.8 92.0 36.0 32.5 0.8 27 24 23 25CYIO 84.0 72.2 11.6 7.3 0.4 97.5 84.7 66.0 7.7 61.2 42.0 30.5 1.5 27 23 24 27
CY12 83.1 71.9 11.1 7.2 0.4 86.8 85.7 96.9 6.7 81.3 36.0 29.5 1.2 19 23 22 26CY14 94.3 73.0 11.3 7.0 0.3 87.7 85.1 96.4 7.4 81.7 42.5 34.5 1.5 26 25 24 26
CY16 94.9 74.3 10.7 7.2 0.4 8.3 87.6 98.7 7.0 93.6 31.0 23.5 1.1 19 23 24 22
CVI 84.2 74.5 9.7 6.7 0.3 87.6 67.1 8.9 6.8 82.8 29.0 19.0 1.8 27 24 23 25
-v . 84.0 73.1 10.8 7.1 0.4 87.5 86.0 97.3 7.2 81.9 34.9 27.6 1.4 - -
l"" Ov 0.7 1.1 0.6 0.4 0.1 0.6 1.1 1.1 0.5 0.9 9.0 5.1 0.3 - - - -
901 CI 0.4 0.7 0.5 0.2 0.0 0.4 0.7 0.7 0.3 0.5 5.6 3.4 0.2 - - - -

TAKEOFF -- TAR IAS 57kts. -- ICAO

BY3 84.0 74.3 9.7 7.2 0.4 86.0 87.6 89.8 6.3 95.6 22.0 20.5 2.2 22 24 22 34
815 83.8 73.7 10.1 7.1 0.4 97.6 87.0 89.5 6.1 85.0 26.0 20.5 2.5 22 24 22 35
89 83.8 75.3 8.5 6.6 0.4 87.6 88.4 90.8 5.9 95.6 19.5 14.0 2.5 22 24 22 34"YI1 3.4 74.1 9.4 6.9 0.4 87.3 87.3 89.7 6.1 85.3 23.0 19.0 2.4 22 24 22 34
813 93.5 73.0 10.6 7.7 0.5 87.4 66.0 98.4 6.6 84.6 24.0 20.5 2.5 22 24 22 27
815 83.8 73.5 10.3 7.6 0.5 87.4 96.6 9.9 6.9 84.8 23.0 17.5 2.4 22 24 22 34

1BY7 83.6 73.9 9.6 6.9 0.4 87.3 97.0 89.4 6.1 84.8 25.0 20.0 2.4 22 24 22 27
A 3.7 74.0 9.7 7.1 0.4 87.5 87.1 89.5 6.3 95.1 23.2 18.7 2.4 . . . .lt. Dy 0.2 0.7 0.7 0.4 0.0 0.3 0.8 0.7 0.4 0.4 2.1 2.4 0.1 - - -901 CI 0.1 0.5 0.5 0.3 0.0 0.2 0.6 0.5 0.3 0.3 1.6 1.9 0.1 . . . .

150 a. LOVER -- TAR ET 11 7kts. -- 0.9%
AY19 4.1 76.0 8.1 6.7 0.4 98.0 68.8 90.4 6.5 96.9 16.0 15.0 1.6 22 24 34 35*Y20 84.4 75.1 9.3 7.4 0.5 98.1 87.6 89.3 7.1 5.2 18.0 17.5 1.6 20 23 33 32*Y21 93.9 76.2 7.7 6.6 0.4 67.6 98.4 89.9 6.6 88.0 14.5 14.5 1.6 22 24 34 27
AY22 04.4 74.8 9.2 6.9 0.4 61,7 87.9 09.4 6.4 95.6 21.5 20.0 1.7 20 23 33 32
AY23 83.1 74.8 8.3 6.5 0.4 86.4 96.3 87.6 6.9 96.5 19.0 19.0 1.3 22 26 23 24
A.24 3.5 74.2 9.3 7.4 0.5 97.4 97.7 89.2 6.7 B4.8 17.5 16.0 1.6 22 23 22 32AY25 83.5 74.f 8.5 7.2 0.5 86.9 87.3 8.1 7.4 87.7 15.5 15.5 0.9 22 23 24 22127 3.5 74.9 B.5 6.7 0.4 - 87.3 88.1 - 96.7 19.0 - 0.9 22 34 22 23

SAY1 3.3 74.3 9.0 6.9 0.4 87.1 97.4 89.1 6.5 4.7 20.0 17.0 1.6 22 23 22 33S•AY29 03.0 74.1 8.9 7.1 0.4 86.4 96.1 96.9 7.6 95.9 17.5 18.0 0.8 26 23 26 34
-Y30 83.4 73.6 9.8 6.9 0.4 87.2 87.1 89.0 6.2 84.0 26.0 21.5 1.6 23 23 33 32

S03.6 74.8 8.8 6.9 0.4 67.3 87.4 88.9 6.8 96.0 18.6 17.4 1.4 - - - -
-.-'"v 0.4 0.8 0.6 0.3 0.0 0.6 0.8 1.0 0.5 1.3 3.2 2.3 0.4 - - - -
M90 CI 0.2 0.4 ,3 0.2 0.0 0.3 0.4 0.6 0.3 0.7 1.7 1.3 0.2 - - - -

"NOISE INEXES CALCULATED USING IEASlRD DATA WICORRECTED

FOR TENURTUI,IIIIDITY,l3 AIRCRAFT DEVIATION FROI REF FLIGT TRACK

-T9C2,4-6U VEI6HTED LO9AIT1IIIC AVEROGE

% ,,A



Table B.35

US/CANAkIAN TEST - DUILLzS INTERNATIONAL AIPPORT

BELL 206-LI 4ELIZOPTER DOT/TSC
3119165

UMIARY Ni.'SE LEVEL DATA

., qS MEASURED *

",E: A CENTERLINE - 150 0. WEST AUO. 29.1984

EV SEL AL& S XL-A;.m KOA) q EPML PNLm FNLTs KP) OASPL OUR(A) DUR(P) TC .°AND MAX. 0OY BANDS
--- --- ------ -- - - - -- - - ------ ----.--- -- --. . . ..--. .. .- -- - o

6 DEGREE APROACP -- TARGET IAS 57kts. -- ICAO

CY2 89.2 82.3 6.9 6.2 0.4 91.9 93.6 94.6 6.5 90.0 13.0 13.5 1.0 25 25 27 24
CY4 8.3 80.9 8.4 6.9 0.4 92.2 93.0 93.6 7.: 90.8 16.5 16.0 0.5 21 22 25 24
CY6 90.4 80.7 9.7 7.,, 0.4 93.1 92.6 93.6 7.0 89.4 23.0 22.5 0 28 25 26 24
CY8 90.7 82.2 8.5 6.8 0.4 93.3 93.7 94.8 6.9 90.6 18.0 17.5 1.1 25 25 26 27
CYIO 90.2 81.4 8.9 6.8 0.4 93.0 92.9 93.8 7.0 89.7 20.0 21.0 1.0 25 25 27 26
CY12 W9.5 80.8 8.7 6.9 0.4 92.1 92.3 93.1 ?.0 89.2 18.5 19.5 0.8 25 25 23 2CY-4 38.8 79.4 9.4 7.0 0.4 9'.8 ?!.1 91.9 7.! 87.9 22.5 24.5 0.8 25 25 26 23
Cy36 ---------- NO DATA
CYl8 88.9 80.1 8.8 7.2 u.4 91.8 91.7 92,5 7.5 89.0 17.0 17.5 0.8 20 25 23 22

AV. 89.6 81.0 8.7 6.9 0.4 92.4 92.6 3.5 7.0 89.6 18.6 19.5 0.9 - - - -

Std Dv 0.7 1.0 0.8 0.3 0.0 0.7 0.9 1.0 0.3 0.9 3.3 3.6 0.2 - - - -

90% C 0.5 0.7 0.6 0.2 0.0 0. 0.6 0.7 0.2 .6 2.2 2.4 0.1 -

ATA.OFF -- TART 1AS 57..ts. -- !',AD

BY: 84.Z 75.1 9.4 7.3 0.4 88.0 87.3 89.1 7.2 80.9 19.5 !7.5 2.1 22 34 35 33

9YS 05.2 74.4 10.8 7.8 0.5 88.9 86.7 88.1 7.9 79.8 24.0 23.5 1.9 22 31 35 !,2
8Y9 8,.4 76.3 9.1 6.6 0.3 89.6 89.3 91.4 6.8 81.1 23.5 16.5 2.0 22 3 34 33
2Y11 8.0 74.4 10.5 7.5 0.5 86.5 36.9 88.8 7.2 80.2 25.0 23.0 1.a 22 34 35 33
BY13 84.9 75.5 9.3 7.2 0.4 88.6 87.8 89.7 7.0 81.3 20.0 18.' 1.9 22 34 35 22
BY15 84.9 74.6 10.2 7.2 0.4 88.5 87.2 89.2 6,9 81.5 26.0 22., 1.9 22 35 22 34
BY17 85.0 75.1 9.9 7.0 0.4 88.5 87.2 e9.2 7.1 a0.9 25.5 20.5 2..) 22 35 34 22

AvL. 75.: ?.9 7.2 0.4 88.7 87.5 89.3 7.1 80.8 23.4 20.2 2.0 - - - -

Std Dv 0.3 0.7 0.7 0.4 0.1 0.5 0.9 1.0 0.3 0.6 2.6 2.8 0.1 - - - -
90% Cl C.2 0.5 0.5 0.3 0.0 0.4 0.6 0.8 0.3 0.' 1.9 2.0 0.1 - - -

'50 0. -Y7',ER -- TAPGET !AS 117kts. -- ).?Vh

AY19 85.4 79.2 6.2 6.5 0.5 89.0 92.0 92.9 6.5 86.8 9.0 8.5 1.3 23 23 26 34
AY2f 85.9 78.2 7.7 6.S J.4 89.3 90.9 92.2 6.5 85.5 13.5 !2.5 ,.3 23 23 26 27
AY21 85.5 79.0 t.5 6.5 0.5 89.1 91.5 92.8 6.6 86.2 !0.0 .0 1.3 23 23 26 35
AY22 85.2 77.6 7.6 6.5 0.4 83.2 89.8 91.1.  6.9 85.5 15.0 11.0 1.3 23 26 23 27
AY23 84.7 77.7 7.0 6.o 0.4 S8.1 90.0 91.0 6.7 85.1 11.5 11.5 1.3 23 23 26 27
AY24 35.1 76.0 q.1  6.9 0.4 88.4 88.5 90.0 6.4 33.7 21.0 20.0 '.6 23 23 26 27
AY25 84.5 76.4 2.2 6.6 0.4 87.5 88.4 89.6 6.3 84.6 i7.5 "7.5 1.2 28 26 23 28
AY27 84.4 77.7 o.7 6.3 0.4 97.9 89.9 91.1 6.5 85.0 11.5 11.0 i.2 23 26 23 27
PY29 d4.6 7,.1 7.4 6.7 0.4 - 89.8 91.2 - 94.4 13.0 - 1.6 23 26 23 25
AY29 84.0 76.S 7.2 6.7 0.4 87.5 69.3 90.3 6.8 84.1 12.0 11.5 0.9 23 23 26 27
AY30 84.9 76.3 8.5 6.9 0.4 88.3 89.7 90.9 6.3 85.0 17.0 15.0 1.2 23 23 26 22

Ave. 4.9 77.t 7.5 6.6 (1.4 88.3 90.0 91.2 6.5 85.1 13.7 12.7 1.3 - - - -
StO v,, 0.6 1.1 0.' 0.2 0.0 0.6 1.1 1.1 0.2 0.9 3.6 3.7 0.2 - - - -
90% CI 0.1 0.6 0.5 0.1 0.0 0.4 0.6 6.6 0.1.  0.5 2.0 2.1 0.1 - - - -

- NOISE ;NOEXES CALCULATED USING MEASURED DATA UNCORRECTED
FO': TEMRATURENUIIOITY.OR AIRCRAFT DEVIATION FRO REF ;LIGHT TRACK
SC2,4-SAPPLE WEIGHTED LOGARITHAIC AVERAGE

, = ,, -. -.. - -. . - . -. -.... -,.................................................................,..-,,, .-° -.- ,.....



Table B.36

US/,ANADIAN TEeT - tLE N IE.ATRNWA1 1 0 OT

EEL 206-L! UEL9COPTER )OTITSC

SOKMAR'l NOE LEVEL DATA

AS MEASURED *

S!E: 5 CENTER.IME - 150 M. .AST Q(1. 29.!

EV iEL ALs SEL-ALm K(A) 9 EPNL 01_, PNLTs M?) JASPAj, DUPRWI DUR P) TC 3ANI !AX. 'OY .BANO

6 DEBREE APPROACH -- TARGET IAS 57kt. -- An

;2 9(.8 33.8 7.1 6.. 0.4 93.1 95.9 96.9 6.4 '2.4 12.0 12.0 0.9 25 2. 6 s
CYA 90.8 83.5 1.3 6.3 0.4 93.4 94.6 95. i.r 91. 14.0 .. . .2 -617
VY6 .).0 83.5 6.5 5.9 0. 9.. 95.0 95.9 6.2 9.? 2. 13.5 0.9 31 23 25 26
CYE 9. 83.1 6.2 0.4 94.0 94.5 95.3 7.1 9..9 15.5 16.5 0.8 25 25 23 ,
cYIO 92.0 84.0 8.0 6.8 0.4 .4.5 95.6 96.4 6.9 92.0 :5.0 !5.5 0.8 25 25 2 24
CY .6 .......3.4 6.2 .9 0. 92.5 . 96.1 5,Q 91 .2  11.0 12.0 0.9 25 25 24 ?
CY 4 91.4 82.5 8.9 7.3 0.5 94.1 94.4 95.1 7.5 92.5 16.5 16.0 0.7 22 24 22 24
£Y16 90. 83.3 6.T. 3.7 0.3 92.6 9.6 95.3 6. 91.4 '5.5 "5.5 0.7 18 23 25CY12 91.6 84.2 7.3 '.3 0.4 9;.0 95.8 96.5 6.r 91. 14.5 14.5 ,. ! 25 , 2 23

kv:. 4O.e 83. 7.3 :.4 C.4 93.5 95.1 95.9 6.t 9. 14.! 14.5 0.8
Std Ov 0.8 0.5 0.9 0. 0.0 0.7 0.6 ).6 ,. 0.5 1.8 M M M.
90% L! 0.5 0.3 0.5 0.i A.0 0.5 C0 . 10.4 0 0.3 . . 0 ..

IAKEOFF --- TARGET JAI 57kts. -- ICAO

RZ 96.f 78.0 M 7.5 .. ... 02 7 7 S.8 13.5 10 2 IQ 24 22 34f.f5 87.) 77.3 9.7 7.1 i 90.9 7.3 83. 1.0 16.5 2.2 19 22 ,.,
BY9 :7.0 79.0 8.0 7.2 0.5 4.a 91.7 93.,. 6.6 85.3 :3.0 11._ 2. 5' 22 34 35
BYIl 86.8 79.1 7.6 6.7 0.; 90.5 01.6 9A.1 .1 '.1 U3.5 '1.L 4 19 22 34 .5Byi 8. 9!78.2 91.2 -40. 93. 15. IM 14BY13 85.7 77.5 8.4 7.: 0.4 .9.7 0. 92.6 6.5 84.4 15.:, 1. 2.0 22 22 35 34• . Y15 87.2 78.2 9.0 7.4 0.5 91.2 91.2 9.M.. 6.9 85. 16'.5 14.0 2.2 19 22 35 --

• 17 87.4 78.0 9.4 7.6 0. ?1.3 90.8 Q2.4 7.4 84.0 17.5 .6.0 1.6 22 35 4 36

Anu. 86.A 79.2 87 7.2 0.5 90.7 90.9 93.1. 6.. 84.+, "5. 13.4 1 ._ - "-
St Dy 0.5 0.7 0.7 0.3 0.0 0. 0.6 0.8 0.c . ..
901 C; 0.4 0.5 0.5 0.2 Q.0 0.4 0.5 0.6 0.3 0.5 .5 1.5 0.2 -

150 %. FLYCVER -- TARGET IAS 117kts. -- 0.9'h

AY19 84.6 77.5 7.1 6.4 0.4 88.i 90.1 91.0 6./ 95.0 i3.0 :1.5 0.9 2 6 23
Y20 e5.4 79.6 5.7 5.5 0.3 88.9 9..0 01.0 6.3 87.0 1.0 12.0 - 20 2 24 A3

AY2:. 84.7 77.7 6.9 6.3 0.5 88.0 9.9 '71.1 7.1 85.' 1.5 9.5 1.1 23 23 26 32
AY22 94.2 77.2 7.0 6.6 3.4 97.5 89.8 90.9 6.5 84.4 :,i.5 10.' i.3 23 23 26 z7
AY23 83.8 76.1 7.7 7.1 0.5 66.9 88.1 89.1 7.2 83.8 :2.0 12. C 1.2 23 26 23 27
AY24 83.9 76.2 7.7 6.8 0.4 87.2 88.4 89.5 6.9 83.7 13.5 !2.5 1.1 23 26 23 27
AY2S 84.*2 76.5 7.d 6.6 0.4 87.4 89.2 90.5 6.4 83.8 14.5 12.0 1.3 23 23 26 27
AY27 E. 76.1 7.7 6.8 0.0 - 49.1 90.1 - 4.4 .3.5 - -.0 t9 23 24 26
AY28 83.4 75.6 7.8 6.3 :.4 96.9 8.2 89,, . .1 q3,2 17, ; :6.0 1.3 23 23 2 27
Av29 8.4 75.8 7., 6.9 '.4 86.378 , .1 .0 3.2 : " 2, :.3f23 11."16 Q
AY30 83.2 74.6 9.7 6.6 0.4 6.4 97. 979 7.i 83.J 2r. 13.f 0.? !1 ' 23 22

Avr. 84.0 76.6 7.4 6.6 0.4 P,4 89.: 9(,.! 6.9 ;4.2 13.6 12.2 1.0 -
Sta ov 0.7 (.3 0.7 m).4 0.0 0.7 !.4 !.2 0.5 1.: 2.8 1.7 0.4 -
90% C! 0.4 0.7 0.4 0.2 q.0 0.4 0.) 0.6 0.3 0.6 1.5 1. 0.2 -

- NOISE iNDEXES CALCULATED USINL, MEASURD i4TA UNCORRCTED

cOR TEMPERATURE.HJiUIDITY.ZF, AI-RAFT DEUiATIN 7&tl REF -LIGhT TR'

- TSC2,4-SMPLE WEIGHTED LOGARITH4IC AVERAGE

-2



APPENDIX C

Fully Corrected Data

The fully corrected data is displayed in tables organized by test series
and microphone site. On the left side of the table are the corrected
values for EPNL, SEL, PNLTM, and ALm. The center of the table
contains the amount and type of corrections In dB. At the right side of
the table is the tracking data given in meters which include acoustical
angle, CPA, SR, CPAR, SRR, ground speed (m/sec), and reference speed
(u/sac). The corrections made to the data vere as follows:

AI(p) - correction for flight track deviation.

AI(A) - correction for atmospheric absorption.

- correction for the change in event duration with deviations
from the reference flight path.

Madv - corrections for advancing blade tip Mach number, sometimes
to asA3.

A detailed discussion of data reduction and processing procedures can be
found in Section 5 of this report. The reader may also find it helpful to
refer to Figure 5, a measurement site schematic, and Figure 13, a diagram
of the magnetic recording instrumentation systems.

.



Table C. 1

US/CAINADIAN TEST - DULLES INTERNATIONAL AIRPORT

BELL 206-Ll HELICOPTER DOT/TSC
8/ 1/85

CORRECTION DATA

SITE: 1 CENTERLINE - CENTER AUG. 27,1984

ACOUSTIC TRACKING DATA (tteters)
CORRECTED CORRECTIONS (dB) ANGLE (ACTUAL) (REFERENCE) SPEED(uIsee)

Ev EPNL SEL PNLT& AL, /\I(P) /\1(A) /\2 htadv (Deg) CPA SR CPAR SRR GRND REF

6 DEGREE APPROACH -- TARGET lAS 57kts. -- ICAO

C32 91.3 88.2 94.4 81.0 0.41 0.26 0.25 - 122.4 122.7 145.3 119.3 141.3 31.7 29.3
C34 92.9 90.3 94.6 82.6 0.76 0.64 -0.45 - 112.0 128.0 138.1 119.3 128.7 27.9 29.3
C36 91.9 89.0 93.9 80.9 -0.13 -0.22 0.16 - 123.1 116.3 138.9 119.3 142.5 29.8 29.3
C38 93.0 90.4 94.0 81.4 0.33 0.18 -0.25 - 122.2 121.6 143.7 119.3 141.0 28.1 29.3
C40 93.7 91.3 95.4 84.3 0.17 0.01 0.26 - 137.7 119.2 177.2 119.3 177.5 31.1 29.3
C42 93.0 90.3 95.2 83.6 -0.30 -0.39 0.01 - 147.7 114.2 213.8 119.3 223.3 28.4 29.3
C44 93.0 90.5 93.3 81.5 -0.43 -0.49 -0.10 - 96.0 112.9 113.5 119.3 120.0 27.5 29.3
C46 92.7 89.8 94.8 82.4 0.46 0.33 -0.12 - 122.2 123.6 146.1 119.3 141.1 29.3 29.3
C48 90.6 87.6 91.9 78.6 0.24 0.08 0.09 - 100.2 120.2 122.1 119.3 121.2 30.1 29.3
C50 92.5 89.7 93.7 80.4 0.26 0.11 0.15 - 116.9 120.6 135.2 119.3 133.8 30.6 29.3

v 92.5 89.7 94.1 81.7 0.18 0.05 0.00 - 120.0 119.9 147.4 119.3 147.0 29.5 29.3
Stl Dy 0.9 1.1 1.0 1.6 0.36 0.34 0.23 - 15.5 4.5 28.7 0.0 31.2 1.5 0.0
90% CI 0.5 0.7 0.6 1.0 0.21 0.20 0.13 9.0 2.6 16.6 0.0 18.1 0.8 0.0

TAKEOFF -- TARGET [AS 57kts. -- ICAO

833 86.5 83.0 87.9 73.5 -1.71 -1.81 0.42 - 92.4 124.1 124.2 150.9 151.0 27.9 29.3
837 86.1 82.2 87.6 72.6 -2.22 -2.27 0.13 - 95.0 117.9 118.3 150.9 151.5 25.1 29.3
839 86.8 82.5 88.3 73.9 -0.48 -0.65 -0.37 - 105.4 139.5 144.7 150.9 156.5 25.4 29.3
B41 86.3 82.6 87.9 73.6 -2.15 -2.23 0.21 - 106.6 118.6 123.8 150.9 157.4 25.7 29.3
843 87.4 83.4 88.1 73.3 -0.79 -0.88 0.17 - 109.0 136.7 144.5 150.9 159.5 28.3 29.3
845 87.0 83.3 88.5 74.1 -1.31 -1.41 -0.13 - 111.6 129.3 139.1 150.9 162.3 25.4 29.3
847 87.3 82.9 89.9 74.0 -1.32 -1.42 -0.32 - 96.1 128.8 129.6 150.9 151.8 24.2 29.3
849 86.7 82.8 88.4 73.1 -1.76 -1.86 0.25 - 95.3 123.0 123.5 150.9 151.5 26.6 29.3
852 86.2 82.4 88.0 73.5 -1.64 -1.71 0.16 - 96.5 125.0 125.8 150.9 151.9 26.4 29.3

Av 86.7 82.8 88.3 73.5 -1.49 -1.58 0.06 - 100.9 127.0 130.4 150.9 154.8 26.1 29.3
S"ov 0.5 0.4 0.7 0.5 0.58 0.55 0.27 - 7.2 7.4 9.9 0.0 4.2 1.3 0.0
90% CI 0.3 0.3 0.4 0.3 0.36 0.34 0.17 - 4.5 4.6 6.1 0.0 2.6 0.8 0.0

300 m. FLYOVER -- TARGET IAS 117kts, -- 0.9%5

G9 82.4 79.6 83.3 70.6 0.02 -0.07 -0.20 - 99.6 300.8 305.1 300.0 304.2 57.6 60.2
610 93.2 80.1 83.9 70.4 -0.02 -0.11 0.06 - 123.5 300.0 359.8 300.0 359.8 61.0 60.2
611 82.3 79.3 83.2 70.4 -0.08 -0.18 -0.16 - 118.2 297.6 337.6 300.0 340.3 57.7 60.2
613 82.4 79.4 83.7 69.4 0.11 -0.05 -0.24 - 123.4 301.4 361.0 300.0 359.3 57.1 60.2
614 83.3 80.0 83.3 69.8 0.10 -0.04 -0.02 - 118.6 301.4 343.3 300.0 341.6 60.2 60.2
G15 f.4 79.3 82.5 69.6 0.18 -0.05 -0.21 - 127.7 301.4 381.1 300.0 379.2 57.6 60.2
616 82.1 79.0 82.2 69.0 0.10 -0.11 0.08 - 129.8 299.6 389.7 300.0 390.2 61.2 60.2

A . 82.6 79.5 83.2 69.9 0.06 -0.09 -0.10 - 120.1 300.3 353.9 300.0 353.5 58.9 60.2
Sr 0.5 0.4 0.6 0.6 0.09 0.05 0.14 - 10.0 1.4 28.5 0.0 28.4 1.8 0.0
90% CI 0.3 0.3 0.4 0.5 0.07 0.04 0.10 7.4 1.0 20.9 0.0 20.8 1.3 0.0

,,,-.-...a.-.-. .: -... ..... -: .- .... ., .. - . ,, .-.. -. -; ... .. . . - .. " -,. .- ...:- .



Table C.2

US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

BELL 206-LI HELICOPTER DQTITSC
7/25/35

CORRECTION DATA

SITE: I CENTERLINE -CENTER AUG. 27,1984

ACOUSTIC TRACKING DATA (Mtuws)
CORRECTED CORRECTIONS (dB) ANOLE (ACTUAL) (REFERENCE) SPEED(&3/c)

Ev EPNL SEL PILT. AL. /\1(P) /\1(A) /\2 Nadv (Dig) CPA SR CPAR 9RR ORN REF

150 FLYOE -- TARGET lAS 130kts,. -- Vh

1117 WLS 94.7 91.6 77.9 0.17 -0.06 -0.10 0.73 124.5 149.0 180.9 150.0 182.0 65.0 66.9
NI V 18 6.7 83.9 90.5 77.0 -1.64 -1.78 0.45 0.59 119.3 124.4 142.6 150.0 172.0 44.5 66.9
1119 87.6 83.9 90.1 76.2 -0.94 -1.03 0.16 0.47 114.5 134.1 147.4 150.0 164.8 63.8 66.9
H20 7.2 83.4 90.2 76.6 -1.26 -1.44 0.26 0.62 120.2 128.4 148.6 150.0 173.5 63.3 66.9
1121 89.0 84.3 91.2 77.5 -0.20 -0.44 -0.17 0.65 121.0 142.9 166.7 150.0 175.0 62.0 66.9

87.8 84.1 90.7 77.0 -0.76 -0.95 0.12 0.61 119.9 135.8 157.2 150.0 173.5 63.7 66.9
D" 0.5 0.5 0.7 0.7 0.75 0.70 0.26 0.09 3.6 10.2 16.0 0.0 6.2 1.1 0.0

9 CI 0.5 0.5 0.6 0.6 0.71 0.67 0.24 0.09 3.4 9.7 15.3 0.0 5.9 1.1 0.0

' 150 a. FLYCJE'! -- TARGET INS 117kti. -- 0.9'A

Al 87.2 83.8 89.4 76.0 -1.64 -1.66 0.54 0.10 125.2 126.8 155.2 150.0 183.5 60.0 60.2
A2 87.2 83.9 89.3 75.8 -2.46 -2.42 0.79 0.07 142.4 118.0 193.3 150.0 245.7 60.3 60.2
.4 87.2 83.9 99.7 75.5 -1.70 -1.65 0.57 0.13 136.7 127.5 185.8 150.0 218.6 60.7 60.2
AS 86.6 83.2 99.4 75.5 -1.49 -1.46 0.27 0.07 124.5 129.5 157.2 150.0 182.1 57.3 60.2
A6 86.6 83.3 8.9 75.6 -1.99 -1.92 0.28 0.16 134.7 123.7 174.2 150.0 211.1 55.6 60.2
A7 06.3 83.2 88.9 75.6 -1.48 -1.45 0.36 0.16 114.8 129.4 142.5 150.0 165.3 58.5 60.2
AS 96.8 53.6 89.1 75.5 -1.81 -1.77 0.43 0.23 139.2 125.9 192.9 150.0 229.8 56.3 60.2

A 6.8 83.6 99.1 75.6 -1.90 -1.76 0.46 0.13 131.1 125.8 171.6 150.0 205.2 58.7 60.2
"Dy 0.4 0.3 0.3 0.2 0.34 0.33 0.19 0.06 9.8 4.0 20.2 0.0 29.0 1.9 0.0
CI 0.3 0.2 0.2 0.1 0.25 0.25 0.14 0.04 7.2 2.9 14.9 0.0 21.3 1.3 0.0

150 a. FLYOVER -- TARGET INS IO4kts. -- 0.9%J

122 85.1 81.6 96.9 73.3 -0.36 -0.55 -0.03 0.40 125.6 141.4 173.9 150.0 184.5 50.8 53.5
124 06.1 82.6 08.7 75.1 0.03 -0.14 -0.16 0.43 129.6 147.9 192.1 150.0 194.7 51.1 53.5
125 85.9 82.4 99.4 74.9 -0.44 -0.61 -0.02 0.46 136.8 140.8 20S.9 150.0 219.2 50.0 53.5
126 96.8 83.6 89.0 75.6 -0.80 -0.92 0.09 0.52 122.2 136.0 160.7 150.0 177.2 50.7 53.5

My-. 06.0 82.5 8B.5 74.7 -0.39 -0.55 -0.03 0.45 i29.6 141.5 183.1 150.0 193.9 50.8 53.5
S.aDy 0.7 0.9 1.1 1.0 0.34 0.32 0.10 0.05 6.3 4.9 19.9 0.0 18.4 0.2 0.0
M90 CI 0.8 1.0 1.3 1.2 0.40 0.38 0.12 0.06 7.4 5.7 23.4 0.0 21.6 0.2 0.0

150 a. FLYOVER -- TARGET 1AS 9lkts. -- 0.7t

*'.." NO TRACKING DATA
J29 87.1 83.8 98.1 75.4 -0.03 -0.23 0.05 0.39 117.3 145.6 163.9 150.0 168.9 46.3 46.9
J129 87.8 85.1 89.4 76.3 -0.35 -0.53 0.05 0.62 133.5 141.3 194.7 150.0 2066 45.3 46.8
.130 87.1 84.1 89.4 75.8 0.09 -0.14 0.01 0.39 133.1 147.3 201.7 150.0 205.4 46.3 46.9
J31 98.0 85.3 90.9 78.9 0.13 -0.09 -0.04 0.51 134.6 148.2 208.0 150.0 210.5 46.0 46.8

V.75 94.6 89.5 76.6 -0.04 -0.25 0.02 0.48 129.6 145.6 192.1 150.0 197.9 46.0 46.8S"iDv 0.5 0.9 1.1 1.6 0.22 0.20 0.04 0.11 8.2 3.1 19.6 0.0 19.4 0.5 0.0
m " 901 CI 0.6 0.9 1.3 1.8 0.25 0.23 0.05 0.13 9.7 3.6 23.0 0.0 22.9 0.5 0.0

°............................................



Table C. 3

US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

BELL 206-LI HELICOPTER DOT/TmC8/ 1/85

CORRECTION DATA

SITE: 2 SIDELINE - 150 M. SOUTH AUG. 27,1984

ACOUSTIC TRACKING DATA (lters)
CORRECTED CORRECTIONS (dB) ANGLE (ACTUAL) (REFERENCE) SPEED(o/K)

----------- --- -------- ----- ------------------- ----- ----------------------------
Ev EPNL SEL PNLTm AL. /\I(P) /\1(A) /\2 Mtmdv (0Du) CPA SR CPAR S BRNO REF

6 DEGREE APPROACH -- TARGET TAS 57kts. -- ICAO

C32 91.9 89.0 91.1 77.8 0.49 0.28 0.26 - 113.4 197.1 214.7 191.7 208.9 31.8 29.3
C34 91.1 88.3 91.9 78.2 0.34 0.17 0.11 - 120.5 195.0 226.2 191.7 222.4 30.4 29.3
C36 91.7 89.0 91.5 77.8 0.16 0.01 0.07 - 108.8 191.7 202.5 191.7 202.5 29.9 29.3
C38 91.7 88.8 91.7 78.0 0.31 0.12 -0.17 - 101.3 193.4 197.2 191.7 195.4 28,4 29.3
C40 90.4 87.6 91.7 79.0 0.23 0.06 0.05 - 113.4 192.5 209.8 191.7 208.9 29.7 29.3
C42 88.9 86.0 88.4 75.7 -0.01 -0.13 -0.06 - 96.6 168.6 189.9 191.7 192.9 28.6 29.3
C44 90.6 88.0 89.4 76.2 -0.35 -0.43 0.04 - 125.1 182.9 223.6 191.7 234.3 28.6 29.3
C46 92.4 89.8 91.8 79.0 0.25 0.07 -0.02 - 99.4 192.7 195.3 191.7 194.3 29.3 29.3
C48 9C.5 87.6 91.2 77.9 0.34 0.12 0.11 - 103.9 193.4 199.2 191.7 197.5 30.2 29.3

" C50 90.9 87.9 90.4 77.6 0.01 -0.17 0.26 - 109.8 187.5 199.4 191.7 203.8 30.6 29.3

Avg 91.0 88.2 90.9 77.6 0.18 0.01 0.06 - 109.2 191.5 205.8 191.7 206.1 29.7 29.3
ltdOv 1.0 1.0 1.2 1.0 0.24 0.20 0.13 - 9.2 4.1 12.3 0.0 13.3 1.1 0.0
902 CI 0.6 0.6 0.7 0.6 0.14 0.12 0.08 - 5.3 2.4 7.1 0.0 7.7 0.6 0.0

TAKEOFF -- TARGET iAS 57kts. -- ICAD

833 86.6 83.3 87.8 73.2 -0.86 -0.98 0.12 " 94.3 191.6 192.2 212.8 213.4 27.9 29.3
837 87.1 83.8 87.7 73.1 -0.76 -0.90 -0.33 - 100.3 192.9 196.0 212.8 216.2 25.3 29.3
839 87.5 83.4 88.8 73.4 -0.14 -0.33 -0.52 - 95.2 204.0 204.9 212.8 213.7 25.2 29.3
841 86.9 83.9 88.0 74.3 -1.04 -1.17 -0.16 - 98.4 188.1 190.1 212.8 215.1 25.8 29.3
943 85.7 62.0 86.7 71.5 -0.29 -0.42 -0.53 - 106.2 202.9 211.3 212.8 221.6 25.1 29.3
845 87.0 83.5 87.9 72.8 -0.48 -0.64 -0.29 - 95.0 198.4 199.1 212.8 213.6 26.0 29.3
B47 87.3 93.6 88.6 73.9 -0.21 -0.42 -0.86 - 102.5 202.4 207.3 212.9 217.9 23.1 29.3
849 87.2 83.6 97.7 73.5 -0.75 -0.96 -0.10 95.2 191.3 192.1 212.8 213.6 26.4 29.3
952 86.7 83.4 87.1 72.6 -0.79 -0.90 -0.14 - 97.1 192.7 194.2 212.8 214.4 26.3 29.3

Av . 86.9 83.4 87.8 73.1 -0.59 -0.75 -0.31 98.3 196.0 198.6 212.8 215.5 25.7 29.3
l Dv 0.5 0.6 0.7 0.8 0.32 0.30 0.29 - 4.1 5.9 7.6 0.0 2.7 1.3 0.0
902 CI 0.3 0.3 0.4 0.5 0.20 0.19 0.18 - 2.5 3.7 4.7 0.0 1.7 0.8 0.0

300 a. FLYOVER -- TARGET IAS 117kIti. -- 0.9h

89 93.9 80.0 85.0 70.1 -0.07 -0.16 -0.24 - 115.0 336.2 370.9 336.6 371.4 56.9 60.2
810 82.2 79.4 81.4 67.8 -0.13 -0.22 0.15 - 138.6 335.4 506.8 336.6 508.6 62.1 60.2
811 84.4 80.3 86.2 71.4 -0.14 -0.26 -0.11 - 119.7 333.2 383.8 336.6 387.7 58.2 60.2
813 83.3 79.4 84.3 69.6 0.00 -0.15 -0.23 - 122.4 336.4 398.5 336.6 39.8 57.1 60.2
814 82.7 79.8 82.0 68.8 0.11 -0.10 -0.03 - 94.4 336.7 337.7 336.6 337.6 59.8 60.2
815 84.1 80.3 04.6 69.1 0.04 -0.12 -0.19 - 120.7 336.4 391.4 336.6 391.6 57.6 60.2
816 82.2 79.1 81.6 68.6 0.08 -0.14 0.08 - 136.4 336.4 487.4 336.6 487.7 61.2 60.2

Av. 83.3 79.8 83.6 69.4 -0.02 -0.16 -0.08 - 121.0 335.8 410.9 336.6 411.9 59.0 60.2
"tE 0.9 0.5 1.9 1.2 0.10 0.06 0.15 - 14.7 1.2 62.3 0.0 62.5 2.1 0.0

902 CI 0.7 0.4 1.4 0.9 0.07 0.04 0.11 - 10.8 0.9 45.7 0.0 45.9 1.A 0.0



Table C. 4

US/CNAIAI TEST - DULLES INTERIATIONAL AIRPORT

IELL 206-I HIELICOPTER DOT/TSC8/ 1185
CORRECTION 

DATA

SITE: 2 SIDELINE - 150 N. SOUTH AUG. 27,1984

ACOUSTIC TRACKING DATA (iters)
CORRECTED CORRECTIONS (de) NGLE (ACTIL) (REFERENCE) SPEED(&/sec)

Ev EPNL SEL PNLTT Lm AI(P) AIA) /\2 Kadv (D"n) CPA SR CPAR SRR MRNl REF

150 a. FLYOVER - TARGET 1 13ts. -- Yh

N17 99.3 95.6 90.6 76.6 0.16 -0.07 -0.31 1.30 110.9 211.4 226.3 212.1 227.1 62.0 66.9
118 89.0 85.5 90.6 76.9 -0.61 -0.84 0.14 1.18 106.9 194.8 203.5 212.1 221.6 64.9 66.9
1119 88.3 84.6 90.0 76.3 -0.30 -0.52 -0.01 0.84 111.5 201.2 216.2 212.1 227.9 64.2 66.9
120 99.1 85.5 91.0 77.5 -0.39 -0.67 0.00 1.25 122.7 197.4 234.7 212.1 252.2 63.3 66.9
1121 90.1 86.2 91.3 77.3 0.04 -0.22 -0.25 1.16 107.6 207.1 217.3 212.1 222.5 62.0 66.9

ASt. 89.1 85.5 ".7 76.9 -0.22 -0.46 -0.09 1.15 111.9 202.4 219.6 212.1 230.3 63.3 66.9
D1D 0.6 0.6 0.5 0.5 0.32 0.32 0.19 0.19 6.4 6.8 11.7 0.0 12.6 1.3 0.0

90 C. 0.6 0.5 0.5 0.5 0.30 0.30 0.19 0.17 6.1 6.5 11.2 0.0 12.0 1.2 0.0

150s. FLYIWER -- TARGET ],S 117KTS. -- 0.9h

Al 87.4 83.9 98.2 74.2 -0.78 -0.95 0.29 0.18 126.1 196.4 243.2 212.1 262.6 60.7 60.2
A2 86.6 83.1 87.6 73.9 -1.29 -1.32 0.44 0.15 100.3 187.6 190.6 212.1 215.6 60.9 60.3
-4 86.6 83.2 97.7 74.1 -0.95 -0.97 0.32 0.27 106.8 194.6 205.6 212.1 224.1 60.7 60.2
A5 7.1 84.0 87.6 73.9 -0.07 -0.64 0.17 0.13 106.8 198.1 207.0 212.1 221.6 59.5 60.2
A6 96.3 82.8 87.3 73.9 -1.00 -1.01 -0.05 0.33 107.3 193.8 203.0 212.1 222.2 55.6 60.2
A7 87.2 93.7 98.3 74.5 -0.76 -0.93 0.16 0.29 113.8 198.0 216.5 212.1 231.9 59.3 60.2
AS 86.3 03.0 87.2 73.9 -0.99 -1.00 0.15 0.46 112.1 193.9 209.2 212.1 229.0 58.3 60.2

8v. 6.8 83.4 87.7 74.1 -0.95 -0.9" 0.21 0.26 110.9 194.6 210.7 212.1 229.6 59.3 60.2
-'v 0.4 0.5 0.4 0.2 0.18 0.16 0.16 0.12 8.0 3.6 16.3 0.0 15.5 1.9 0.1
90 CI 0.3 0.3 0.3 0.2 0.13 0.12 0.11 0.09 5.9 2.7 12.0 0.0 11.4 1.4 0.0

150s. FLYIWER - TARGET 1*5 104kts. -- 0.8h

122 85.2 81.7 5.8 72.4 -0.01 -0.25 -0.11 0.81 98.9 206.1 206.6 212.1 214.7 51.1 53.5
124 85.1 81.9 86.2 72.4 0.13 -0.06 -0.16 0.86 96.9 210.6 212.2 212.1 213.7 51.2 53.5
125 96.7 82.9 98.0 73.8 -0.14 -0.31 0.12 0.92 107.4 205.7 215.6 212.1 222.3 53.7 53.5
126 06.1 92.7 86.7 73.4 -0.27 -0.52 -0.03 1.04 148.5 202.5 387.1 212.1 405.5 51.3 53.5

:5 19.7 2.3 96.7 73.0 -0.07 -0.28 -0.05 0.98 112.9 206.2 255.9 212.1 264.1 51.8 53.5
-D 0.8 0.6 1.0 0.7 0.17 0.19 0.12 0.11 24.1 3.4 87.5 0.0 94.4 1.3 0.0

901 CI 0.9 0.7 1.1 0.8 0.20 0.22 0.14 0.13 28.4 3.9 102.9 0.0 111.0 1.5 0.0

150 a. FLYOVER - TAMET AS 91kts. - 0.T

M927 96.4 93.1 87.8 73.6 -0.01 -0.21 0.14 0.70 116.0 206.4 229.8 212.1 236.0 47.3 46.8
129 85.9 2.7 86.6 73.1 0.04 -0.20 0.09 0.78 97.2 206.4 208.1 212.1 213.8 46.3 46.3
J29 05.6 2.0 86.6 72.7 -0.02 -0.21 -0.04 1.11 115.6 206.1 228.6 212.1 235.3 45.4 46.8
.130 85.2 91.9 05.5 71.4 0.17 -0.04 -0.02 0.79 113.6 210.2 229.4 212.1 231.4 46.3 46.8
J131 97.3 03.7 90.0 76.0 0.20 -0.02 -0.05 0.91 127.3 210.9 265.0 212.1 266.6 46.1 46.8

Av0. 96.1 92.7 87.3 73.4 0.06 -0.14 0.02 0.96 114.0 209.0 232.2 212.1 236.6 46.3 46.7
., "v 0.9 0.8 1.7 1.7 0.10 0.10 0.09 0.16 10.8 2.3 20.5 0.0 19.1 0.7 0.2
9 CI 0.8 0.7 1.6 1.6 0.10 0.09 0.06 0.15 10.3 2.2 19.6 0.0 18.2 0.7 0.2

9.
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Table C.5

US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

BELL 206-Ll HELICOPTER DOT/TSC

CORRECTION DATA

SITE: 3 SIDELINE - 150 h. NORTH AUG. 27,1984

ACOUSTIC TRACKING DATA (Meters)
CORRECTED CORRECTIONS (dB) ANGLE (ACTUAL) (REFERENCE) SPEED'a/sec)

Ev EPNL SEL PNLTo ALki /\t(P) /\I(A) /\2 Hadv (Beg) CPA SR CPAR SRR GRNO REF

6 DEGREE APPROACH -- TARGET IAS 57kts. -- ICAB

C32 - 82.7 86.1 71.0 0.20 -0.02 - - 91.0 189.9 189.9 191.7 191.7 31.1 29.3
C34 88.1 84.2 87.9 73.4 0.40 0.19 0.28 - 97.8 195.0 196.8 191.7 193.4 31.7 29.3
C36 NO TRACKING DATA
C38 NO TRACKING DATA
C40 87.9 83.8 88.6 73.2 0.44 0.14 0.12 - 124.1 192.5 232.5 191.7 231.5 30.2 29.3
C42 87.4 83.7 88.0 73.7 -0.06 -0.13 -0.14 - 111.8 188.6 203.1 191.7 206.4 28.0 29.3
C44 87.1 83.7 85.7 72.0 -0.10 -0.16 -0.46 - 108.4 188.0 198.0 191.7 202.0 26.0 29.3
C46 86.6 82.7 87.2 71.9 0.46 0.25 -0.07 - 93.8 195.4 195.8 191.7 192.1 29.3 29.3
C48 86.5 83.3 86.4 73.0 0.46 0.24 0.00 - 124.2 195.5 236.5 191.7 231.8 29.8 29.3
C50 86.9 83.1 85.5 71.5 0.59 0.32 0.16 - 109.2 196.7 208.2 191.7 203.0 31.0 29.3

y . 87.2 83.4 86.9 72.5 0.30 0.10 -0.02 - 107.5 192.7 207.6 191.7 206.5 29.6 29.3
St" Dv 0.6 0.5 1.2 1.0 0.26 0.18 0.24 - 12.7 3.4 17.5 0.0 16.5 1.9 0.0
90% CI 0.5 0.4 0.8 0.7 0.17 0.12 0.18 - 8.5 2.3 11.7 0.0 11.0 1.3 0.0

TAKEOFF -- TARGET IAS 57kts. -- ICAD

833 87.0 83.4 88.6 72.6 -0.50 -0.69 0.03 - 91.1 197.0 197.0 212.8 212.8 27.9 29.3
837 NO TRACKING DATA
839 86.7 83.0 87.9 72.0 -0.14 -0.27 -0.55 - 91.9 205.0 205.1 212.8 212.9 25.1 29.3
841 86.0 82.6 86.9 72.0 -0.81 -0.86 -0.19 - 110.1 193.8 206.4 212.8 226.5 26.2 29.3
843 85.7 82.0 87.2 71.6 -0.35 -0.42 -0.43 - 103.8 202.9 208.9 212.8 219.1 25.6 29.3
842 85.9 2.2 87.2 71.3 -0.56 -0.68 -0.30 90.1 197.2 197.2 212.8 212.8 25.9 29.3
847 86.4 82.3 87.9 72.0 -0.22 -0.42 -0.63 - 99.9 202.4 205.4 212.8 216.0 24.4 29.3
B49 86.5 82.9 88.2 72.2 -0.48 -0.69 -0.16 - 91.9 196.0 196.1 212.8 212.9 26.6 29.3
B52 85.7 82.1 86.2 70.7 -0.51 -0.65 -0.13 - 93.4 197.2 197.5 212.8 213.1 26.9 29.3

Avg. 86.2 82.6 87.5 71.8 -0.45 -0.58 -0.29 - 96.5 198.9 201.7 212.8 215.8 26.1 29.3
S" Dv 0.5 0.5 0.8 0.6 0.21 0.19 0.23 - 7.3 4.0 5.2 0.0 4.9 1.1 0.0
90Z CI 0.3 0.3 0.5 0.4 0.14 0.13 0.15 - 4.9 2.7 3.5 0.0 3.3 0.7 0.0

300 a. FLYOVER -- TARGET IAS 117kts. -- 0.9Vh

69 81.9 78.7 81.7 69.1 -0.04 -0.17 -0.29 - 118.7 336.2 383.1 336.6 383.6 56.2 60.2
810 84.7 80.5 85.6 70.2 -0.05 -0.16 0.05 - 116.6 33S.4 375.2 336.6 376.6 60.6 60.2
611 NO TRACKING DATA
613 82.4 78.9 81.3 67.7 0.13 -0.07 -0.23 - 100.4 337.2 342.8 336.6 342.2 57.1 60.2
614 85.1 80.7 86.4 70.3 0.20 -0.04 0.00 - 116.8 336.7 377.3 336.6 377.3 60.2 60.2
015 82.5 78.7 81.9 68.5 0.27 -0.05 -0.20 - 114.4 337.2 370.4 336.6 369.8 57.6 60.2
616 84.8 90.0 86.1 70.7 0.24 -0.06 0.07 - 126.4 337.2 418.9 336.6 418.1 61.2 60.2

83.6 79.6 83.8 69.4 0.12 -0.09 -0.10 115.6 336.7 378.0 336.6 377.9 58.8 60.2
Siv 1.4 0.9 2.4 1.2 0.14 0.06 0.16 - 8.5 0.7 24.5 0.0 24.5 2.1 0.0

901 CI 1.2 0.8 2.0 1.0 0.12 0.05 0.13 - 7.0 0.6 20.1 0.0 20.1 1.7 0.0

Y



Table C. 6

US/CANAIAN TEST - DULLES INTERNATIONAL AIRPORT
BELL 206-Li HELICOPTER DOT/TSC

7/26195
CORRECTION 

DATA

SITE: 3 SIDELINE - 150 H. NORTH AUG. 27,1964

ACOUSTIC TRACKINS DATA (Neteis)
CORCTED CORRECTIONS () AuGLE (ACTUAL) (REFERENCE) SPEEI/sec)

Ev EPNL EL P ALTs A1(P) AsA IA) 2 Kadv (Dg) CPA SR CPAR SRR GRN REF

150 M. FLYoER - TARGET IAS 130kts. -- Yh

N17 98.6 95.0 90.2 77.2 0.29 -0.03 -0.31 1.47 113.5 211.4 230.6 212.1 231.4 62.0 66.9
H18 99.1 95.2 90.3 76.1 -0.58 -0.84 0.13 1.05 109.4 194.8 206.6 212.1 225.0 64.6 6.9
N19 98.3 34.5 90.3 76.1 -0.19 -0.48 -0.01 0.95 109.6 201.2 213.6 212.1 225.2 64.2 6.9
H20 89.4 95.5 90.8 76.7 -0.36 -0.67 0.04 1.11 105.6 197.4 205.0 212.1 220.2 63.9 6.9
N21 98.6 64.9 90.0 76.6 0.14 -0.19 -0.29 1.31 113.9 207.1 226.6 212.1 232.0 61.5 6.9

A 98.1 95.0 90.3 76.5 -0.14 -0.44 -0.09 1.18 110.4 202.4 216.5 212.1 226.7 63.3 6.9
t. Dy 0.5 0.4 0.3 0.4 0.36 0.33 0.20 0.21 3.4 6.8 11.6 0.0 4.9 1.4 0.0

90 CI 0.5 0.4 0.3 0.4 0.34 0.32 0.19 0.20 3.3 6.5 11.1 0.0 4.7 1.3 0.0

150 N. FLYOER - TARGET IAS 117kts. -- 0,9'h

Al 66.6 83.1 87.6 74.2 -0.77 -0.96 0.29 0.20 109.7 196.4 206.6 212.1 225.3 60.6 60.2
A2 07.2 83.5 87.4 73.2 -1.29 -1.37 0.40 0.13 121.4 18.1 220.4 212.1 246.6 60.3 60.2
*4 87.9 84.2 68.4 73.9 -0.92 -1.00 0.31 0.24 124.1 195.2 235.7 212.1 256.2 60.7 60.2
AS 95.5 82.2 85.7 73.1 -2.55 -2.45 0.74 0.15 124.3 167.9 203.3 212.1 256.6 59.9 60.2
A6 87.1 83.5 88.1 74.0 -0.91 -1.06 -0.06 0.29 124.8 194.4 236.8 212.1 258.4 55.6 60.2
A7 86.3 82.9 87.7 74.4 -.76 -0.77 0.00 0.3 94.4 198.0 196.6 212.1 212.7 57.1 60.2
AS 87.4 83.8 87.8 73.4 -1.00 -1.06 0.14 0.41 129.2 194.4 250.9 212.1 273.8 58.3 60.2

SAv . $6.9 83.3 87.5 73.7 -1.18 -1.22 0.26 0.25 118.3 190.6 222.1 212.1 247.4 58.9 60.2
"'") 0. 0.6 0.9 0.5 0.63 0.57 0.27 0.10 12.2 10.5 19.7 0.0 21.1 2.0 0.0

90Z CI 0.6 0.5 0.6 0.4 0.46 0.42 0.20 0.07 8.9 7.7 14.4 0.0 15.5 1.4 0.0

150 N. FLYMPER -- TARGET IAS 104kts. -- 0.6%

122 96.3 92.5 87.1 72.6 -0.05 -0.27 -0.06 0.72 104.4 206.1 212.8 212.1 219.0 51.6 53.5
124 86.9 92.1 8.1 73.3 0.15 -0.08 -0.21 0.76 105.2 210.6 218.3 212.1 219.8 50.7 53.5
125 85.4 91.8 86.3 73.1 -0.06 -0.30 -0.04 0.93 115.6 205.7 228.0 212.1 235.1 51.9 53.5
126 NO TRACKING DATA

• A.1. 96.2 32.4 87.2 73.0 0.01 -0.22 -0.10 0.90 109.4 207.5 219.7 212.1 224.7 51.4 53.5
tD 0.8 0.5 0.9 0.4 0.12 0.12 0.09 0.11 6.2 2.7 7.7 0.0 9.1 0.6 0.0

I-Z CI 1.3 0.9 1.5 0.6 0.20 0.20 0.16 0.19 10.5 4.6 13.0 0.0 15.3 1.0 0.0

150 N. FLYMER - TARGET IAS 91kts. -- 0.7Yh

J7 96.1 92.2 6.5 72.9 0.06 -0.19 0.14 0.79 112.0 206.5 222.7 212.1 229.8 47.3 46.8
J21 8.4 92.4 86.5 72.0 0.06 -0.19 0.09 0.70 109.8 206.5 219.4 212.1 225.4 46.3 46.3
J29 94.7 81.1 95.6 71.7 0.01 -0.21 -0.04 1.26 117.8 206.1 232.9 212.1 239.9 45.4 46.8
J30 J 5.9 91.9 86.6 71.9 0.23 -0.02 0.02 0.70 105.7 210.2 219.4 212.1 220.4 46.7 46.8
J11 95.3 11.9 87.0 72.9 0.23 -0.01 -0.04 1.02 129.9 210.9 274.7 212.1 276.4 46.2 46.8
Avg. 95.7 81.9 96.4 72.2 0.12 -0.12 0.03 0.89 115.0 208.0 23.6 212.1 239.1 46.4 46.7

."lDv 0.7 0.5 0.5 0.6 0.10 0.10 0.08 0.24 9.4 2.3 23.7 0.0 22.5 0.7 0.2
90 CI 0.6 0.5 0.5 0.5 0.10 0.10 0.06 0.23 8.9 2.2 22.6 0.0 21.5 0.7 0.2

'.,,,',,:.,.?(...;,?",'; .--....-.. ,- .- ,..-...' -. .,".4.;,.-...."... .- .4..."-' '-."..-.'.-.':.- -.- :-,* . '".;'.. -
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Table C. 7.4

US/CANADIAN TEST - DUL:.ES INTERNATIONAL AIRPORT

BELL 206-LI hELICOPTER DOTITSC8/ 1/95 ,

CORRECTION DATA

SITE: 4 CENTERLINE - 150 M,. VEST AUG. 27,1984

ACOUSTIC TRACKING DATA (ters)
CORRECTED ZORRECTIONS (dB) ANGLE (ACTUAL) (REFERENCE) SPEED(m/ec)

------------------------- -------------------------- ----- ---------------------------- -------------

Ev EPNL SEL PNLT% ALos !\1(P) I\!(A) 1\2 'adv (Dec.) CPA SR CPAR SRR GRND REF

- 6 DEGREE APPROACH -- TARGET AS 57kts. -- !CAB

C32 93.4 90.1 94.5 81.4 0.55 0.36 0.22 - 116.0 140.4 156.2 135.0 150.2 31.7 29.3
C34 93.1 90.6 92.9 80.6 0.47 0.25 0.04 - 138.4 138.5 208.7 135.0 203.4 30.1 29.3
C36 91.2 88.4 94.0 81.1 0.10 -0.03 0.22 - 1i8.2 134.5 152.6 135.0 153.2 30.8 29.3
C38 91.3 88.5 92.5 79.5 0.50 0.27 -0.20 - 138.4 138.5 208.7 135.0 203.4 28.6 29.3
C40 92.1 89.7 92.0 80.5 -0.27 -0.39 0.08 - 142.5 129.2 212.5 135.0 222.0 28.9 29.3
C42 90.9 88.3 92.9 81.1 -0.82 -0.94 0.37 s147.7 122.1 228.5 35.0 252.7 29.6 29.3
C44 92.5 90.2 92.6 80.0 -0.64 -0.69 0.16 - 12L.9 125.1 147.4 135.0 159.1 28.8 29.3
"46 91.4 88.4 91.8 79.0 0.86 0.65 -0.17 - 127.2 144.7 181.7 135.0 169.5 29.7 29.3

C48 90.3 87.4 88.6 75.9 1.08 0.79 0.28 132.3 146.5 198.1 135.0 182.6 33.2 29.3
.50 92.0 89.2 92.3 79.6 -0.07 -0.20 0.16 - 119.5 131.8 151.3 135.0 155.1 29.9 29.3

Ave. 91.8 89.1 92.4 79.9 0.18 0.01 0.12 130.2 135.1 184.6 135.0 185.1 30.1 29.3
sta Dv '1 1.0 1.6 1.6 0.63 0.56 0.13 - 11.2 8.1 30.5 0.0 34.4 1.5 0.0
90% C! 0.6 0.6 0.9 0.9 0.36 0.33 0.11 - 6.5 4.7 17.7 0.0 20.0 0.8 0.0

TAKEOFF -- TARGET IAS 57kts. -- ICAO

, 833 85.2 81.9 86.2 72.5 -1.23 -1.38 0.41 - 95.8 164.7 165.6 190.4 191.4 28.9 29.3
837 85.3 81.8 85.8 71.3 -2.00 -2.05 0.18 - 104.9 153.5 158.8 190.4 197.0 26.0 29.3
839 85.6 81.9 86.7 71.6 0.08 -0.15 -0.55 - 93.6 184.7 185.1 190.4 190.7 25.3 29.3
841 84.9 81.9 84.9 71.3 -1.47 -1.56 0.04 - 97.2 161.5 162.8 190.4 191.9 26.1 29.3
843 85.4 82.3 85.5 70.9 -0.99 -1.08 0.50 - 105.5 169.6 176.0 190.4 197.6 30.1 29.3
845 85.5 82.2 87.0 72.9 -0.83 -0.96 -0.21 - 103.2 !71.5 176.1 190.4 195.5 25.8 29.3
847 85.6 81.8 86.4 71.9 -0.53 -0.70 -0.72 - 98.7 175.4 177.4 190.4 192.6 23.4 29.3
849 L5.6 81.9 86.4 71.8 -1.11 -1.28 -0.18 - 96.8 165.2 166.4 190.4 191.7 25.3 29.3
852 84.7 81.5 85.8 71.2 -1.38 -1.48 0.20 - 97.0 162.1 163.3 190.4 191.8 27.2 29.3

Ave. 85.3 81.9 86.1 71.7 -1.05 -1.18 -0.04 - 99.2 167.6 170.2 190.4 193.4 26.5 29.3
Std Ov 0.3 0.2 0.6 0.6 0.59 0.55 0.41 - 4.3 9.0 8.7 0.0 2.6 2.0 0.0
90% CI 0.2 0.2 0.4 0.4 0.37 0.34 0.26 2.7 5.6 5.4 0.0 1.6 1.3 0.0

300 a. FLYOVER -- TARGET IAS 117kts. -- 0.9Vh

G 69 83.6 80.8 83.3 71.0 -0.15 -0.20 -0.19 - 118.8 297.4 339.4 300.0 342.3 57.2 60.2
G 610 83.1 80.4 82.9 69.6 -0.62 -0.67 0.27 - 113.3 283.7 308.8 300.0 326.6 61.4 60.2
611 82.6 79.9 83.3 70.9 -0.51 -0.60 -0.11 - 123.3 286.5 343.0 300.0 359.1 56.7 60.2
613 NO TRACKING DATA
614 83.3 80.4 84.4 70.8 -0.12 -0.28 0.12 - 117.7 294.4 332.6 300.0 338.9 61.0 60.2
615 83.0 79.9 82.9 69.9 0.07 -0.15 -0.17 - 126.1 298.6 369.3 300.0 371.1 57.6 60.2
616 83.5 80.5 83.5 70.3 0.09 -0.13 0.09 - 125.8 298.6 368.2 300.0 369.9 61.2 60.2

Avo. 83.2 80.3 83.4 70.4 -0.21 -0.34 0.00 - 120.8 293.2 343.5 300.0 351.3 59.2 60.2
Std Dv 0.3 0.3 0.6 0.6 0.30 0.24 0.19 - 5.1 6.5 22.9 0.0 18.1 2.2 0.0
90% CI 0.3 0.3 0.5 0.5 0.24 0.19 0.15 - 4.2 5.4 18.8 0.0 14.9 1.8 0.0

Sh.



Table C. 8

US/CANADIAN TEST -DULLES INTERNATIONAL AIRPORT

BELL 206-LI HELICOPTER DOT/TSC
8/ 1/85

CORRECTION DATA

SITE: 4 CENTERLINE - 150 M. WEST AUG. 27,984

ACOUSTIC TRACKING DATA (Neters)
CORRECTED CORRECTIONS (d) ANGLE (ACTUAL) (REFERENCE) SPEED(b/sec)

Ev EPHL SEL PNLT& Aik /\I(P) /\1(A) /\2 Midv (Deo) CPA SR CPAR SRR GRND REF

150 a. FLYOVER -- TARGET IAS 130kts. -- Vh

H17 88.5 85.0 91.2 77.8 0.17 -0.08 -0.25 0.73 129.9 149.0 194.1 150.0 195.4 62.8 66.9
HIB 89.9 86.2 93.5 79.5 0.28 -0.03 -0.25 0.73 129.9 149.0 194.1 150.0 195.4 62.8 66.9
H19 88.4 85.0 91.2 77.7 -0.79 -1.02 0.22 0.47 132.1 134.8 181.6 150.0 202.1 64.9 66.9
1420 88.2 84.8 91.3 77.7 -1.40 -1.58 0.41 0.62 121.9 126.8 149.4 150.0 176.8 64.7 66.9
(H21 88.9 85.5 91.5 78.4 -0.12 -0.32 -0.03 0.65 105.7 144.7 150.3 150.0 155.8 64.7 66.9

Av. 88.8 85.3 91.7 78.2 -0.37 -0.61 0.02 0.64 123.9 140.8 173.9 150.0 185.1 64.0 66.9
Std Dv 0.7 0.6 1.0 0.8 0.71 0.67 0.29 0.11 1-0.9 9.8 22.5 0.0 18.9 1.1 0.0
90% CI 0.7 0.6 1.0 0.7 0.68 0.64 0.28 0.10 10.4 9.3 21.5 0.0 18.0 1.1 0.0

150 a. FLYOVER -- TARGET IAS 117,,ts. -- 0.9Yh

Al 87.1 83.8 89.5 76.3 -1.41 -1.44 0.29 0.10 131.1 130.1 172.6 150.0 198.9 57.8 60.2
A2 87.9 84.6 91.0 77.0 -1.71 -1.72 0.56 0.07 140.1 126.8 197.5 150.0 233.7 60.3 60.2
4 87.3 84.3 89.4 76.2 -1.91 -1.S9 0.64 0.13 137.2 124.8 183.7 150.0 220.8 60.7 60.2

:A5 86.9 83.6 89.4 75.9 -1.67 -1.64 0.60 0.07 125.0 127.1 155.3 150.0 183.2 61.1 60.2
A6 86.7 83.6 89.4 76.1 -2.28 -2.19 0.41 0.16 139.2 120.7 184.8 150.0 229.7 56.1 60.2
A7 86.9 83.8 89.3 76.1 -1.55 -1.52 0.29 0.16 126.4 128.7 159.8 150.0 186.2 57.3 60.2
AS 86.7 83.6 89.4 75.3 -2.19 -2.13 0.56 0.23 136.9 121.1 177.3 150.0 219.6 58.3 60.2

Avo. 87.1 83.9 89.6 76.1 -1.82 -1.79 0.48 0.13 133.7 125.6 175.9 150.0 210.3 58.8 60.2
Std D 0.4 0.4 0.6 0.5 0.33 0.29 0.15 0.06 6.2 3.6 14.8 0.0 20.7 1.9 0.0
M90 CI 0.3 0.3 0.4 0.4 0.24 0.21 0.11 0.04 4.5 2.7 10.8 0.0 15.2 1.4 0.0

150 a. FLYOVER -- TARGET IAS 104kts. -- 0.89h

122 85.9 82.8 87.5 74.1 -0.48 -0.65 0.07 0.40 124.0 139.9 168.9 150.0 181.0 51.6 53.5
124 86.2 83.0 88.3 74.2 -0.02 -0.15 -0.16 0.43 112.2 147.6 159.4 150.0 162.0 50.9 53.5
125 85.7 82.4 88.2 74.9 -0.65 -0.81 0.06 0.46 128.6 137.8 176.3 150.0 191.9 50.9 53.5
126 87.0 83.7 91.5 77.9 -1.02 -1.11 0.20 0.52 121.2 133.3 155.8 150.0 175.3 51.3 53.5

Ag. 86.2 83.0 88.9 75.3 -0.54 -0.68 0.04 0.45 121.5 139.7 165.1 150.0 177.6 51.2 53.5
SD v 0.6 0.6 1.8 1.8 0.41 0.40 0.15 0.05 6.9 5.9 9.3 0.0 12.4 0.4 0.0
M90 CI 0.7 0.7 2.1 2.1 0.49 0.47 0.18 0.06 8.1 7.0 10.9 0.0 14.6 0.4 0.0

150 a. FLYOVER -- TARGET IAS 91kts. -- 0.7h

J 127 85.6 83.0 89.1 76.5 -0.21 -0.30 -0.07 0.39 146.7 145.3 264.4 150.0 273.0 45.0 46.8
J28 87.7 84.9 90.5 78.0 0.15 -0.13 0.01 0.39 142.0 147.3 239.4 150.0 243.7 46.3 46.8
J J29 87.3 84.7 89.1 76.6 -0.22 -0.46 0.21 0.39 143.5 142.6 239.9 150.0 252.3 47.3 46.8
J30 86.9 84.0 89.4 76.1 -0.02 -0.26 0.04 0.39 131.5 145.3 194.1 150.0 200.4 46.1 46.8
J31 87.4 84.7 89.1 76.5 0.38 0.07 -0.06 0.51 143.2 150.5 251.4 150.0 250.6 46.3 46.8

Avo. 86.9 84.3 89.5 76.7 0.02 -0.22 0.03 0.41 141.4 146.2 237.9 150.0 244.0 46.2 46.8
Sth Dv 0.8 0.8 0.6 0.7 0 2! u.20 0.11 0.05 5.8 2.9 26.5 0.0 26.7 0.8 0.0
M90 CI 0.8 0.7 0.6 0.7 0.24 0.19 0.11 0.05 5.5 2.8 25.3 0.0 25.5 0.8 0.0

,: -. . . . . .
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Table C.22

US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

BELL 206-L1 HELICOPTER DOT/TSC81 1/85

CORRECTION DATA

SITE: 4 CENTERLINE - 150 M. WEST AUG. 28,1984

ACOUSTIC TRACKING DATA (Meters)
CORRECTED CORRECTIONS (dB) ANGLE (ACTUAL) (REFERENCE) SPEED(mIsec)

------------------------ --------------------------- ----- ---------------------------- --------------

Ev EPNL SEL PNLTa ALoi /\I(P) /\I(A) I\2 Madv (Deg) CPA SR CPAR SRR GRND REF

6 DEGREE APPROACH -- TARGET IAS 57kts. -- 1CAO

CCIO 91.8 88.9 93.4 80.7 0.33 0.30 -0.07 - 125.3 140.0 171.6 135.0 165.5 29.6 29.3
CC12 90.9 8B.0 92.1 78.9 0.01 -0.01 0.13 - 117.2 135.3 152.1 135.0 151.8 30.2 29.3
CC14 89.8 86.9 90.2 76.2 -0.11 -0.12 0,10 92.3 :33.7 133.8 135.0 135.1 29.8 29.3

CC16 91.3 88.6 92.9 80.1 0.32 0.28 0.08 - 129.9 139.3 181.6 135.0 176.0 30.6 29.3
CCIB 92.5 90.1 93.3 81.4 -1.65 -1.56 0.83 - 30.6 113.9 149.9 135.0 177.8 31.3 29.3

CC20 92.1 89.7 93.6 91.1 -0.05 -0.06 0.18 - 128.1 134.2 170.4 135.0 171.5 30.4 29.3
CC22 93.1 90.7 93.5 81.6 -.10 -1.06 0.46 140.2 120.4 188.2 135.0 211.0 29.9 29.3
CC24 93.0 90.5 95.0 82.2 0.65 0.60 -0.11 - 124.4 144.1 174.7 135.0 163.7 30.0 29.3

Avo. 91.8 89.2 93.0 80.3 -0.20 -0.20 0.20 123.5 132.6 165.3 135.0 169.1 30.2 29.3
1 . 1.4 1.9 0.78 0.7 0.31 - 14.2 10.3 18.3 0.0 22.0 0.5 0.0

90% CI 0.8 0.9 0.9 1.3 0.52 0.49 0.21 9.5 6.9 12.3 0.0 14.7 0.4 0.0

6 DEGREE APPROACi -- TARGET !AS 57kts. -- ICAO

CZ31 92.8 90.3 91.8 80.4 -0.31 -0.31 0.27 135.9 130.5 187.3 135.0 193.9 30.4 29.3
CZ33 92.6 89.9 92.7 80.3 1.04 0.96 -0.20 122.4 149.7 177.3 135.0 159.9 30.2 29.3
CZ35 92.2 89.7 94.2 81.5 -0.26 -0.26 -0.05 - 121.1 131.0 152.9 135.0 157.6 28.3 29.3
CZ37 92.6 90.1 93.7 81.8 0.72 0.66 -0.10 - 133.0 144.6 197.7 135.0 184.6 30.1 29.3
CZ39 91.3 89.0 92.1 80.2 -0.64 -0.62 0.43 - 123.9 126.0 151.8 135.0 162.6 30.8 29.3

Ava. 92.3 89.8 92.9 80.8 0.11 0.09 0.07 127.2 136.4 173.4 135.0 171.7 30.0 29.3
St Ov 0.6 0.5 1.0 0.7 0.73 0.68 0.27 - 6.7 10.2 20.5 0.0 16.4 0.9 0.0
90% CI 0.6 0.5 1.0 0.7 0.69 0.65 0.25 6.4 9.7 19.6 0.0 15.7 0.9 0.0

6 DEGREE APPROACH -- TARGET IAS 57kts. -- ICAD

K41 92.6 89.8 92.8 80.8 -0.64 -0.63 0.22 - 133.2 125.7 172.5 135.0 185.2 29.3 29.3
42 92.6 89.9 93.0 80.4 1.27 1.16 -0.47 - 122.7 152.8 181.5 135.0 160.4 28.9 29.3

K43 91.1 88.4 91.4 78.6 -0.51 -0.51 0.12 - 96.1 127.4 128.1 135.0 135.8 28.9 29.3
.K45 92.2 89.3 92.0 80.0 0.15 0.12 -0.03 - 117.2 136.4 153.4 135.0 151.8 29.4 29.3
K46 92.9 90.3 94.0 81.2 -0.57 -0.56 0.10 - 97.2 126.7 127.7 135.0 136.1 28.6 29.3

Avo. 92.3 89.5 92.6 80.2 -0.06 -0.08 -0.01 - 113.3 133.8 152.6 135.0 153.9 29.0 29.3
Std Ov 0.7 0.7 1.0 1.0 0.81 0.76 0.27 16.2 11.4 24.8 0.0 20.5 0.3 0.0
90% CI 0.7 0.7 1.0 1.0 0.77 0.72 0.26 - 15.5 10.9 23.6 0.0 19.5 0.3 0.0

6 DEGREE APPROAC4 -- TARGET IAS 57kts. -- ICAC

KK52 88.9 85.9 88.3 75.4 -0.13 -0.15 -0.01 97.7 132.3 133.5 135.0 136.2 28.8 29.3
1K53 92.1 89.5 93.2 80.4 -1.02 -1.00 0.10 - 89.9 ^120.5 120.5 135.0 135.0 27.5 29.3
KK(54 93.1 90.5 92.9 81.1 -0.50 -0.50 0.19 124.7 127.4 155.0 135.0 164.3 29.3 29.3
KK55 92.4 89.7 94.3 81.5 -0.02 -0.05 0.19 110.5 133.8 142.8 135.0 144.1 30.4 29.3
X(K56 90.9 88.3 90.2 78.0 -0.18 -0.21 0.10 - 136.4 131.4 190.4 135.0 195.6 29.4 29.3
K57 91.9 89.4 94.2 81.4 -0.15 -0.17 -0.24 - 121.3 132.1 154.6 135.0 158.0 27.3 29.3

A . 91.6 88.9 92.2 79.6 -0.33 -0.35 0.05 - 113.4 129.6 149.5 135.0 155.6 28.8 29.3
t CI 1.5 1.6 2.4 2.4 0.37 0.35 0.16 17.5 5.0 24.0 0.0 21.9 1.2 0.0

901 C .12 1.3 2.0 2.0 0.31 0.29 0.13 - 14.4 4.1 19.7 0.0 18.8 1.0 0.0

-, .I -



Table C.21

US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

BELL 206-LI HELICOPTER DOT/TSC
7/26/85

CORRECTION DATA

SITE: 3 SIDELINE - 150 A. NORTH AUG. 28,1984

ACOUSTIC TRACKING DATA (Meters)
CORRECTED CORRECTIONS (dB) ANGLE (ACTUAL) (REFERENCE) SPEED(m/sec)

Ev EPNL SEL PNLTm AL. /\I(P) /\I(A) /\2 Madv (Deg) CPA SR CPAR SRR ORNO REF

150 a. FLYOVER -- TARGET IAS 117kts. -- 0.9h

- AA2 86.4 83.2 87.9 74.7 -1.17 -1.12 0.16 0.41 101.6 190.8 194.8 212.1 216.6 57.6 60.2
AA3 87.2 83.8 88.4 74.3 -0.97 -1.00 0.26 0.52 122.9 194.8 232.1 212.1 252.7 59.9 60.2

, M5 87.3 83.7 89.6 74.5 -0.65 -0.68 -0.05 0.52 117.6 200.2 226.0 212.1 239.4 56.9 60.2
M6 86.4 83.2 88.2 75.0 -0.67 -0.70 0.11 0.46 128.2 200.0 254.4 212.1 269.8 59.1 60.2
M7 87.2 83.8 88.8 74.7 -0.12 -0.18 -0.08 0.52 104.8 210.4 217.6 212.1 219.4 58.7 60.2
AA8 86.8 83.5 88.4 74.6 -0.77 -0.76 0.19 0.46 101.4 197.6 201.6 212.1 216.4 59.6 60.2

Avg. 86.9 83.5 88.5 74.6 -0.72 -0.74 0.10 0.48 112.8 199.0 221.1 212.1 235.7 58.6 60.2
St Ov 0.4 0.3 0.6 0.2 0.36 0.33 0.14 0.05 11.7 6.6 21.6 0.0 22.2 1.1 0.0
"OZ CI 0.3 0.2 0.5 0.2 0.29 0.27 0.11 0.04 9.6 5.4 17.8 0.0 18.3 0.9 0.0

150 a. FLYOVER -- TARGET IAS 117kts. -- 0.9h

AZ27 87.8 84.0 90.1 75.5 -0.34 -0.36 0.02 1.08 122.9 204.6 243.8 212.1 252.8 58.8 60.2
AZ28 86.4 83.1 86.8 74.1 -0.27 -0.26 0.08 0.96 120.3 206.4 239.2 212.1 245.7 60.1 60.2
AZ29 87.5 83.4 89.4 74.4 -0.26 -0.27 -0.01 1.14 105.7 206.0 214.0 212.1 220.4 58.7 60.2
AZ3O 86.0 82.5 87.8 74.2 0.06 0.03 -0.15 1.01 101.2 212.3 216.4 212.1 216.2 58.2 60.2

Avg. 86.9 83.2 88.5 74.6 -0.20 -0.21 -0.02 1.05 112.5 207.3 228.3 212.1 233.8 59.0 60.2
SdDv 0.9 0.6 1.5 0.6 0.18 0.17 0.10 0.08 10.7 3.4 15.3 0.0 18.2 0.8 0.0
90I CI 1.0 0.7 1.8 0.7 0.21 0.20 0.11 0.09 12.6 4.0 18.0 0.0 21.4 0.9 0.0
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Table C.20

US/CANDIAN TEST - DULLES INTERNATIONAL AIRPORT

BELL 206-LI HELICOPTER DOT/TSC
8/ 1/85

CORRECTION DATA

SITE: 4 CENTERLINE - 150 K. WEST AU. 28,1984

ACOUSTIC TRACKING DATA (meters)
CORRECTED CORRECTIONS (dB) ANGLE (ACTULAL) (REFERENCE) SPEEDslsec)

Ev EPNL SEL P#LTv AL. /\I(P) /\I(A) /\2 Madv (Deg) CPA SR CPAR Sr ORNO REF

150 o. FLYOVER -- TARGET IAS 117kts. -- 0.9h

AA2 88.2 84.9 90.9 77.4 -0.93 -0.93 0.12 0.23 91.3 136.9 136.9 150.0 150.0 57.7 60.2
AA3 87.5 84.4 89.3 76.2 -1.35 -1.30 0.32 0.26 135.7 132.1 188.9 150.0 214.6 58.9 60.2
,M5 89.0 86.0 89.9 76.9 -0.86 -0.84 1.05 0.26 123.0 138.2 164.8 150.0 178.9 72.0 60.2
AM 87.5 84.3 90.1 77.0 -0.73 -0.72 0.11 0.26 136.0 140.2 201.8 150.0 215.8 58.6 60.2
M7 88.0 85.1 90.5 76.6 -0.78 -0.77 0.14 0.26 115.9 139.0 154.4 150.0 166.7 58.7 60.2

, AM 87.4 84.6 89.7 76.8 -1.74 -1.68 0.52 0.26 124.9 126.5 154.2 150.0 182.9 59.7 60.2

Avg. 87.9 84.9 90.1 76.8 -1.06 -1.04 0.34 0.25 121.1 135.5 166.8 150.0 184.8 60.9 60.2
Std' D 0.6 0.6 0.6 0.4 0.40 0.38 0.37 0.01 16.5 5.2 24.2 0.0 26.2 5.5 0.0
90Z CI 0.5 0.5 0.5 0.3 0.33 0.31 0.30 0.01 13.6 4.3 19.9 0.0 21.5 4.5 0.0

150 a. FLYOVER - TARGET IAS lt7kts. -- 0.9Vh

AZ27 87.7 84.4 90.1 76.6 0.15 0.11 -0.10 0.54 133.6 151.5 209.2 150.0 207.1 59.3 60.2
AZ28 87.8 84.5 90.6 77.1 0.02 -0.01 -0.02 0.54 127.4 149.7 188.5 150.0 188.9 59.8 60.2
AZ29 87.6 84.3 90.4 76.6 0.01 -0.02 -0.08 0.57 131.2 149.4 198.7 150.0 199.5 58.9 60.2
AZ30 87.1 83.7 90.1 76.6 0.22 0.19 -0.18 0.57 121.3 152.8 178.8 150.0 175.5 58.5 60.2

Avg. 87.6 84.2 90.3 76.7 0.10 0.07 -0.09 0.55 128.4 150.9 193.8 150.0 192.8 59.1 60.2
StdOv 0.3 0.3 0.2 0.3 0.10 0.10 0.07 0.02 5.4 1.6 13.1 0.0 13.7 0.6 0.090Z CI 0.4 0.4 0.3 0.3 0.12 0.12 0.08 0.02 6.3 1.9 15.4 0.0 16.1 0.7 0.0
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Table C. 19

US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

BELL 206-L1 HELICOPTER DOT/TSC
8/ 1/95

CORRECTION DATA

SITEi 4 CENTERLINE - 150 M. WEST AUG. 28,1984

KCOMTIC TRACKING DATA (ftrs)
CORRECTED CORRECTIONS (dB) ANGLE (ACTUAL) (REFERENCE) SPEEO(/stc)

Ev EPNL SEL PNLT& AL& /\I(P) /\1(A) /\2 NMdv (Dog) CPA SR CPAR SRR GRND REF

APPROACH -- BELL QUIET TYPE (SEE TEXT)

147 92.1 89.2 92.9 80.2 -1.75 -1.69 2.30 - 108.5 110.0 116.0 132.8 140.0 43.3 29.3
Me - 87.5 90.4 77.2 1.64 1.49 - - 106.6 155.6 162.4 132.8 138.6 43.3 29.3
N49 98.4 95.4 97.6 74.7 -0.61 -0.61 0.65 - 126.9 123.9 154.7 132.8 165.8 32.3 29.3
"50 98.6 95.5 98.2 74.8 2.09 1.89 -0.11 - 127.5 161.7 203.7 132.8 167.4 33.1 29.3
,,51 88.3 5.3 97.2 73.9 -0.44 -0.44 0.47 - 89.8 126.2 126.2 132.8 132.8 31.4 29.3

A!g. 89.4 96.6 89.3 76.2 0.19 0.13 0.93 - 111.8 135.5 152.6 132.8 148.9 36.7 29.3
St D 1.9 1.7 2.4 2.6 1.62 1.51 1.03 - 15.8 22.1 34.5 0.0 16.4 6.0 0.0

-- 0 CI 2.1 1.7 2.3 2.5 1.55 1.44 1.22 - 15.0 21.1 32.9 0.0 15.6 5.8 0.0

APPROACH -- BELL QUIET TYPE (SEE TEXT)

MM 90.4 97.0 90.3 76.8 0.53 0.47 1.24 - 127.4 138.8 174.6 132.8 167.1 40.3 29.3
M59 89.6 85.7 98.4 75.1 -0.23 -0.25 0.10 - 99.9 128.7 130.3 132.8 134.4 29.3 29.3
SO 88.9 25.8 88.6 75.5 0.43 0.37 -0.15 - 96.5 137.6 138.5 132.8 133.6 29.1 29.3
1161 89.4 86.3 898 76.1 0.69 0.60 0.75 - 126.8 140.8 175.7 132.8 165.8 36.4 29.3
K - 96.3 89.2 75.1 2.14 1.98 - - 93.9 163.2 163.6 132.8 133.1 31.7 29.3

A 69.3 96.2 88.9 75.7 0.71 0.63 0.48 - 108.7 141.8 156.5 132.8 146.8 33.4 29.3
"."Ov 0.8 0.5 0.9 0.7 0.97 0.92 0.63 - 16.9 12.8 21.0 0.0 17.9 4.9 0.0
9 CI 0.9 0.5 0.8 0.7 0.83 0.78 0.74 - 16.1 12.2 20.0 0.0 17.1 4.6 0.0

TAKEOFF -- TARGET IAS 57kts. -- ICAD

9911 88.2 84.9 89.0 75.2 -1.79 -1.68 0.35 - 106.6 162.8 169.9 190.4 198.6 28.3 29.3
BB13 88.4 94.9 8.9 75.0 -1.38 -1.29 -0.02 - 106.5 169.5 176.7 190.4 198.5 26.7 29.3
8915 87.7 84.1 87.7 73.0 -0.46 -0.50 0.44 - 103.9 181.5 186.9 190.4 196.1 31.3 29.3
BB17 87.1 83.9 87.4 73.1 -1.83 -1.83 0.71 - 111.3 159.1 170.8 190.4 204.3 30.2 29.3
9919 87.0 83.6 87.1 72.8 -0.76 -0.77 0.14 - 103.2 176.4 181.2 190.4 195.5 28.6 29.3
9923 87.9 84.7 89.6 75.0 -0.04 -0.07 -0.08 - 99.4 199.0 191.5 190.4 193.0 28.6 29.3
95 86.4 82.9 87.2 72.8 -0.14 -0.16 -0.55 - 124.5 187.3 227.3 190.4 231.0 25.5 29.3

A. 87.5 84.1 88.1 73.8 -0.91 -0.90 0.14 - 107.9 175.1 186.3 190.4 202.4 28.5 29.3
ASI Dv 0.8 0.8 1.0 1.2 0.75 0.71 0.41 - 8.2 11.7 19.7 0.0 13.1 1.9 0.0
90% CI 0.6 0.6 0.7 0.8 0.55 0.52 0.30 - 6.0 8.6 14.5 0.0 9.6 1.4 0.0

TAKEOFF -- TARGET lAS 57kti. -- ICAD
Z32 84.8 81.8 95.5 71.1 -0.96 -0.90 -0.10 - 92.6 173.6 173.7 190.8 191.0 26.7 29.3
BZ34 85.0 81.7 86.1 71.7 -1.20 -1.15 -0.13 - 94.3 169.2 169.7 190.8 191.3 26.0 29.3
8736 95.2 81.8 5.7 71.1 -0.89 -0.85 -0.22 - 97.7 174.6 176.1 190.8 192.5 26.1 29.3
BZ36 85.2 81.7 86.0 70.6 -1.71 -1.67 0.34 - 94.3 160.4 160.9 190.8 191.3 27.8 29.3
8Z40 84.9 81.5 95.9 70.8 -0.61 -0.59 0.08 - 92.0 179.0 179.1 190.8 190.9 28.4 29.3

85.0 81.7 5.8 71.1 -1.07 -1.03 -0.01 - 94.2 171.3 171.9 190.8 191.4 27.0 29.3
"I 0.2 0.1 0.2 0.4 0.41 0.41 0.22 - 2.2 7.1 7.1 0.0 0.6 1.1 0.0

902 CI 0.2 0.1 0.2 0.4 0.39 0.39 0.21 - 2.1 6.7 6.8 0.0 0.6 1.0 0.0

.1
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Table C. 18

US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

BELL 206-Li HELICOPTER DOT/TSC
7/26/95

CORRECTION DATA

SITEs 3 SIDELINE -150 A. NORTH AUG. 26,1984

ACOUSTIC TRACKING DATA (Motors)
CORRECTED CORRECTIONS WSl) ANGLE (ACTUAL) (REFERENCE) SPEED(&/stc)

Ev EPNL SEm PmLTi Al I\I(P) AI(-A) A2 I tdv (Dog) CPA SR CPAR SRR CRN0 REF

APPROACH -- BELL QUIET TYPE (SEE TEXT)

-47 NO TRACKING DATA
ii4 65.2 81.9 83.2 69.7 -0.01 -0.05 1.48 - 96.3 109.5 190.7 191.7 192.9 40.8 29.3
1B49 93.3 80.2 82.0 69.1 -1.11 -1.06 -0.01 - 89.9 171.2 171.2 191.7 191.7 26.9 29.3
W0 64.4 01.3 62.6 69.4 0.53 0.39 -0.21 - 102.1 197.2 201.7 191.7 196.1 28.6 29.3
151 84.3 81.2 63.2 70.0 -0.67 -0.67 0.04 - 94.0 177.8 170.2 191.7 192.1 28.0 29.3

Aq. 84.3 81.1 82.9 69.5 -0.31 -0.35 0.32 - 95.6 163.9 185.5 191.7 193.2 31.1 29.3
W DV 0.6 0.7 0.6 0.4 0.72 0.64 0.78 5.1 11.6 13.5 0.0 2.0 6.6 0.0M-. 91 Ci 0.9 0.6 0.7 0.51 0.65 0.76 0.91 - 6.0 13.7 15.,9 0.0 2.3 7.7 0.0

APPROAC -- BELL QUIET TYPE (SEE TEXT)

NW-,6 - 81.5 82.2 69.4 -0.80 -0.78 - - 109.2 175.5 165.9 191.7 203.0 36.0 29.3
M Wi5 64.8 61.4 83.2 69.6 0.06 -0.03 -0.79 - 116.4 198.8 214.6 191.7 217.9 24.2 29.3
11"60 84.2 81.1 81.9 68.6 -1.04 -1.01 -0.28 - 100.6 171.7 174.7 191.7 195.0 25.3 29.3

- 61161 - 80.1 82.2 69.2 -0.48 -0.50 - - 95.0 180.3 181.0 191.7 192.4 28.7 29.3
1162 NO TRACKING DATA

A 4.5 81.0 82.4 69.3 -0.56 -0.56 -0.53 - 105.8 179.1 189.0 191.7 202.1 28.5 29.3
-. ,SvUDyv 0.4 0.7 0.6 0.4 0.48 0.42 0.36 - 10.2 7.4 17.6 0.0 !!.4 5.3 0.0

901 CI 2.0 0.6 0.7 0.5 0.56 0.50 1.61 - 12.0 8.7 20.7 0.0 13.5 6.3 0.0

TAKEOFF -- TARGET IAS 5?kt,. -- ICAD

011 6.6 2.9 U8.2 73.0 -1.34 -1.31 0.00 - 99.7 187.0 189.6 212.8 215.9 26.6 29.3
B13 86.4 82.8 89.0 73.2 -0.74 -0.74 -0.23 - 103.7 198.6 204.4 212.6 219.0 26.4 29.3
015 7.0 83.3 87.8 72.9 -0.18 -0.18 -0.27 - 105.7 209.1 217.3 212.8 221.0 27.2 29.3
817 86.4 2.5 87.8 71.9 -0.69 -0.84 -4.45 - 105.4 195.3 202.5 212.6 220.7 24.8 29.3
8819 85.7 81.6 08.5 72.6 -0.28 -0.29 -1.54 - 107.5 206.6 216.6 212.8 223.0 20.1 29.3
-823 86.5 82.9 66.9 72.2 -0.50 -0.41 0.02 - 97.0 202.5 204.0 212.8 214.3 26.4 29.3
3825 87.0 3.3 9B.8 7.2 0.06 0.02 0.21 - 105.3 213.1 220.9 212.6 220.6 30.8 29.3

0vg. 86.5 82.8 9B.2 72.7 -0.55 -0.55 -4.32 - 101.5 201.7 207.9 212.8 219.2 26.3 29.3
Itv v 0.5 0.5 0.7 0.5 0.46 0.45 0.58 - 3.7 8.9 10.9 0.0 3.1 3.3 0.0
902 CI 0.3 0.4 0.5 0.4 0.35 0.33 0.43 - 2.8 6.5 8.0 0.0 2.3 2.4 0.0

TAKEOFF -- TARGET Il 57kts. -- ICAO

M23 86.0 82.4 87.6 72.1 -0.39 -0.37 -0.42 - 93.5 204.4 204.8 212.8 213.1 25.8 29.3
83 86.5 82.6 7.9 72.3 -0.4 -0.46 -4.48 - 97.8 202.3 204.2 212.8 214.6 25.3 29.3
8236 85.9 82.6 7.2 71.5 -0.22 -0.20 -0.42 - 93.7 207.6 206.1 212.8 213.2 26.1 29.3

M 536 65.5 82.1 86.8 71.2 -.7 -0.66 -0.15 - 92.9 197.8 196.1 212.8 213.0 26.9 29.3
240 85.7 82.2 86.7 71.4 -0.43 -0.40 -0.00 - 92.0 203.4 203.6 212.8 212.9 27.8 29.3

65.9 82.4 7.2 71.7 -0.45 -0.42 -0.31 - 94.0 203.1 203.7 212.8 213.4 26.4 29.3
It Dv 0.4 0.3 0.5 0.5 0.18 0.17 0.18 - 2.3 3.6 3.6 0.0 0.8 1.0 0.0
909 CI 0.3 0.3 0.5 0.4 0.17 0.17 0.17 - 2.1 3.4 3.4 0.0 0.7 0.9 0.0.

,,.:-.:) ... .: ,-. I. ,.... ....... •.* ,- - . .. ... ... .



Table C. 17

US/CANAOIAN TEST - DIULLES INTERNATIONAL AIRPORT

BELL 206-1 HELICOPTER OOT/TSC' 7/26/85
CORRECTION DATA

SITE: 3 SIDELINE - 150 A. NORTH AUG. 28,1984

ACOUSTIC TRACKING DATA (Meters)
CORRECTED CORRECTIONS (d) ANGLE (ACTUAL) (REFERENCE) SPEED(sec)

Ev EPNL SEL PNLI& AL /\1(P) /\I(A) /\2 iadv (Deg) CPA SR CPAR SRR GRNO REF

6DEGREE APPROACH -- TARGET IAS 57kts. -- ICAC

CCIO 85.7 82.2 86.9 71.6 -0.80 -0.81 0.13 - 98.1 177.1 178.9 191.7 193.6 28.5 29.3
1CC2 86.1 82.3 86.5 71.8 -0.37 -0.40 0.24 - 98.2 185.0 186.9 191.7 193.7 30.1 29.3

CC14 NO TRACKING DATA
CC16 85.0 81.8 83.7 70.0 -0.17 -0.17 0.41 - 112.9 188.7 204.9 191.7 208.1 31.8 29.3
MISB 85.8 92.5 85.5 70.8 -0.80 -0.75 0.10 - 109.9 177.7 189.0 191.7 203.9 28.3 29.3
tC20 87.0 83.2 86.2 71.3 -0.11 -0.11 -0.02 - 95.9 189.7 190.7 191.7 192.7 29.0 29.3

822 98.7 85.0 88.4 74.2 -0.33 -0.32 0.31 - 109.1 185.3 196.1 191.7 202.9 30.7 29.3
CC24 86.4 92.6 86.8 71.6 -0.52 -0.50 0.25 98.0 181.9 183.7 191.7 193.6 29.8 29.3

Av2. 86.4 82.8 86.3 71.6 -0.44 -0.44 0.20 - 103.2 183.6 190.0 191.7 198.3 29.8 29.3
Sti Dy 1.2 1.1 1.4 1.3 0.28 0.27 0.14 7.1 5.0 8.5 0.0 6.4 1.3 0.0
90Z CI 0.9 0.8 1.1 1.0 0.20 0.20 0.11 - 5.2 3.7 6.2 0.0 4.7 0.9 0.0

6 DEGREE APPROAC -- TARGET IAS 57tts. -- ICAO

M131 87.6 84.2 86.9 72.5 -0.22 -0.21 0.24 107.7 187.2 196.5 191.7 201.2 30.4 29.3
CZ33 87.0 83.4 87.6 72.3 0.23 0.21 0.02 97.3 195.5 197.1 191.7 193.2 29.9 29.3
aZ35 86.4 83.0 85.2 72.2 -0.25 -0.24 -0.04 - 118.2 186.3 211.3 191.7 217.4 28.4 29.3
1237 85.9 82.6 84.3 70.4 0.02 0.02 0.20 - 95.4 191.4 192.2 191.7 192.5 30.7 29.3
C239 87.8 84.7 87.8 73.4 -0.38 -0.37 0.19 - 100.3 183.9 186.9 191.7 194.9 29.7 29.3

86.9 83.6 86.3 72.2 -0.12 -0.12 0.12 - 103.8 188.9 196.8 191.7 199.9 29.8 29.3
sDy 0.8 0.9 1.5 1.1 0.24 0.23 0.12 - 9.3 4.6 9.1 0.0 10.4 0.9 0.0
90Z Ci 0.8 0.8 1.5 1.0 0.23 0.22 0.12 - 8.9 4.4 8.7 0.0 9.9 0.8 0.0

6 DEGREE APROACH -- TARGET !AS 57kts. -- ICAO

-41 86.5 83.0 85.4 71.5 -0.46 -0.46 0.05 - 110.7 181.9 194.5 191.7 204.9 28.6 29.3
K42 86.7 82.7 86.8 71.4 0.43 0.37 -0.12 - 97.0 197.9 199.4 191.7 193.1 29.2 29.3
K43 87.0 83.6 86.6 72.4 -0.20 -0.22 -0.04 - 94.7 186.6 187.2 191.7 192.3 28.4 29.3
K45 87.1 83.6 87.2 73.2 -0.22 -0.23 0.04 - 98.6 186.3 188.4 191.7 193.9 29.0 29.3
1(46 87.9 84.3 86.4 72.5 -0.24 -0.25 0.01 - 107.0 186.0 194.5 191.7 200.4 28.8 29.3

Av. 87.0 83.4 86.5 72.2 -0.14 -0.16 -0.01 - 101.6 187.8 192.8 191.7 196.9 28.8 29.3
"Ov 0.5 0.6 0.6 0.7 0.33 0.31 0.07 - 6.9 6.0 5.0 0.0 5.5 0.3 0.0

90Z CI 0.5 0.6 0.6 0.7 0.32 0.30 0.07 - 6.6 5.7 4.8 0.0 5.3 0.3 0.0

6 DEGEAPPROACH -- TARGET AS 57kts. -- ICAO

KK52 84.9 81.6 83.5 70.2 -0.19 -0.21 0.04 - 110.1 186.0 198.1 191.7 204.1 28.9 29.3
KK53 86.5 83.0 86.1 73.1 -0.47 -0.47 -0.24 - 105.0 181.2 187.6 191.7 198.4 26.6 29.3
KK54 86.9 83.2 86.7 72.5 -0.15 -0.18 -0.08 - 111.8 186.7 201.0 191.7 206.4 28.2 29.3
KK55 86.0 93.1 83.9 70.7 0.12 0.02 -0.16 - 106.3 189.9 197.9 191.7 199.7 28.0 29.3
W% 84.7 81.7 82.6 69.6 -0.18 -0.21 -0.08 - 122.9 15.6 221.1 191.7 228.3 28.1 29.3
K(57 87.2 83.6 88.4 74.1 0.07 0.03 -0.47 - 93.3 191.2 191.5 191.7 192.0 26.3 29.3

A' . 86.0 92.7 85.2 71.7 -0.13 -0.17 -0.16 108.2 186.8 199.5 191.7 204.8 27.7 29.3
St 'Ov 1.0 0.8 2.2 1.8 0.21 0.18 0.18 - 9.7 3.5 11.7 0.0 12.5 1.0 0.0
90% CI 0.9 0.7 1.8 1.5 0.17 0.15 0.14 8.0 2.9 9.6 0.0 10.3 0.8 0.0

.-. ' .'' - - " "' . .-".". "-2 "- " ". , . .- , . , " . " .- ":"O .' ' 
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Table C. 16

US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

BELL 206-LI HELICOPTER DOT/TSC~7125185

CORRECTION DATA

SITE: 2 SIDELINE - 150 M. SOUTH AUG. 28,1984

ACOUSTIC TRACKING DATA (eters)
CORRECTED CORRECTIONS (dB) ANGLE (ACTUAL) (REFERENCE) SPEED(s/$ec)

Ev EPNL SEL PNLTs AL. /\I(P) /\I(A) /\2 Iadv (Deg) CPA SR CPAR SRR GRAD REF

150 b. FLYOVER -- TARGET lAS 117kts. -- 0.9%

J A2 87.3 84.1 88.5 74.8 -0.21 -0.19 -0.17 0.46 112.8 210.6 228.5 212.1 230.2 57.6 60.2
A3 86.6 83.7 87.7 74.8 -0.96 -0.92 0.20 0.52 100.9 194.8 198.3 212.1 216.0 59.2 60.2
M5 85.6 82.7 87.4 74.0 -0.67 -0.66 -0.01 0.46 100.2 200.2 203.5 212.1 215.5 57.6 60.2
AA6 87.1 83.8 89.4 75.4 -0.81 -0.74 0.11 0.52 125.4 200.0 245.4 212.1 260.2 59.1 60.2
A7 85.2 82.4 86.9 74.0 -0.90 -0.89 0.15 0.46 90.1 195.4 195.4 212.1 212.1 58.6 60.2
MB 87.7 84.3 89.4 75.4 -0.81 -0.84 0.19 0.52 109.3 197.0 208.8 212.1 224.8 59.5 60.2

86.6 83.5 88.2 74.7 -0.73 -0.71 0.08 0.49 106.4 199.7 213.3 212.1 226.5 58.6 60.2Std v 1.0 0.7 1.1 0.6 0.27 0.27 0.14 0.03 12.2 5.8 19.6 0.0 17.8 0.8 0.0

90 CI 0.8 0.6 0.9 0.5 0.22 0.22 0.12 0.03 10.1 4.8 16.1 0.0 14.7 0.7 0.0

150 a. FLYOVER -- TARGET lAS 117kts. -- 0.9Vh

A"27 86.7 83.7 88.1 75.7 -0.36 -0.35 -0.04 0.96 111.7 204.6 220.2 212.1 228.3 58.1 60.2
AZ28 87.8 84.4 89.6 75.4 0.08 0.05 -0.02 1.08 105.4 212.8 220.7 212.1 220.0 60.0 60.2
AZ2V 86.1 83.0 87.5 74.8 -0.28 -0.28 -0.03 1.01 122.6 206.0 244.4 212.1 251.7 58.4 60.2
AZ30 87.7 94.3 89.6 75.8 0.02 0.00 -0.15 1.14 106.0 211.7 220.2 212.1 220.7 58.1 60.2

Av . 87.1 83.9 88.7 75.4 -0.13 -0.14 -0.06 1.05 111.4 208.8 226.4 212.1 230.2 58.6 60.2
S, Dv 0.8 0.6 1.1 0.4 0.22 0.20 0.06 0.08 8.0 4.1 12.0 0.0 14.9 0.9 0.0
I90 CI 0.9 0.8 1.2 0.5 0.26 0.23 0.07 0.09 9.4 4.8 14.2 0.0 17.5 1.1 0.0

- -.-.-... - -.-...... ,.--'- ' -'.-' .-
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Table C. 15

US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

BELL 206-LI HELICOPTER DOT/TSC
h- 7/25/35.'

CORRECTION DATA

SITE: 2 SIDELINE - 150 0. SOUTH AUG. 28,1984 ..j
ACOUSTIC TRACKING DATA (eters)

CORRECTED CORRECTIONS (dB) ANGLE (ACTUAL) (REFERENCE) SPEED(k/sec)

Ev EPM. SEL PNLTa kL /\l(P) /\IA) 1\2 ady (Deg) CPA SR CPAR SRR GRND REF

APROACH -- BELL QUIET TYPE (SEE TEXT)

R47 NO TRACKING DATA
M8 89.7 86.3 90.9 77.6 1.24 1.10 1.01 94.4 214.1 214.7 191.7 192.2 40.2 29.3
I49 88.4 85.3 92.0 79.1 -0.42 -0.43 -0.16 - 95.9 182.3 183.2 191.7 192.7 27.2 29.3
I50 88.3 85.3 91.6 78.4 0.89 0.77 -0.60 98.2 207.1 209.2 191.7 193.6 27.1 29.3
R51 88.3 95.0 89.8 76.6 -0.21 -0.24 0.06 - 104.6 185.8 192.0 191.7 198.0 29.1 29.3

88.7 85.5 91.1 77.9 0.37 0.30 0.08 - 98.2 197.3 199.8 191.7 194.2 30.9 29.3
"iD 0.7 0.6 1.0 1.1 0.81 0.75 0.68 - 4.5 15.6 14.7 0.0 2.7 6.3 0.090% CI 0.8 0.7 1.1 1.3 0.96 0.88 0.80 - 5.3 18.4 17.3 0.0 3.1 7.4 0.0

AFROACH -- BELL QUIET TYPE (SEE TEXT)

NO 89.6 86.0 91.4 77.1 0.54 0.45 0.53 - 93.5 199.8 200.2 191.7 192.0 34.2 29.3
M 89.2 85.9 89.9 76.6 -0.40 -0.43 0.10 - 128.1 181.5 230.8 191.1 243.0 28.9 29.3
W16 90.3 87.0 92.8 78.9 0.63 0.53 -0.92 - 91.3 201.5 201.5 191.7 191.7 24.6 29.3
M1W61 89.3 86.2 92.0 78.2 0.70 0.60 -0.26 - 100.6 202.7 206.3 191.7 195.0 28.8 29.3
11162 88.5 95.4 89.9 77.0 1.44 1.28 -0.41 - 91.6 217.5 217.6 191.7 191.7 29.3 29.3

89.3 86.1 91.2 77.5 0.58 0.49 -0.19 - 101.0 200.6 211.3 191.6 202.7 29.2 29.3
InDv 0.7 0.6 1.3 0.9 0.66 0.61 0.55 - 15.6 12.8 12.9 0.2 22.6 3.4 0.0

907 C1 0.6 0.6 1.2 0.9 0.62 0.58 0.52 - 14.9 12.2 12.3 0.2 21.5 3.2 0.0

TAKEOFF -- TARGET IAS 57kts. -- ICAD

9811 87.8 84.0 88.2 73.5 -0.17 -0.22 -0.17 - 107.5 209.7 219.9 212.8 223.1 27.9 29.3
9813 88.3 84.4 89.6 74.5 -0.73 -0.75 -0.32 - 101.5 198.6 202.7 212.8 217.1 25.9 29.3
9815 86.7 82.9 88.8 73.2 -0.16 -0.19 -0.16 - 102.0 209.1 213.8 212.8 217.5 27.9 29.3
9817 86.4 92.4 87.2 72.0 -0.87 -0.85 -0.53 - 100.9 195.3 198.8 212.8 216.6 24.3 29.3
9819 86.4 82.4 88.9 73.2 -0.29 -0.30 -1.01 - 97.1 206.6 208.3 212.8 214.4 22.7 29.3
9823 87.6 83.5 89.3 73.6 0.14 0.11 -0.27 - 99.5 215.1 218.1 212.8 215.7 27.8 29.3
B25 87.8 84.0 88.8 73.7 0.04 0.02 0.09 100.7 213.1 216.8 212.8 216.5 29.9 29.3

A'~q. 87.3 83.4 88.7 73.4 -0.29 -0.31 -0.34 - 101.3 206.8 211.2 212.8 217.3 26.6 29.3
SI Y 0.8 0.8 0.8 0.8 0.38 0.36 0.35 3.2 7.3 8.1 0.0 2.8 2.5 0.0
90? CI 0.6 0.6 0.6 0.6 0.28 0.27 0.26 - 2.3 5.4 6.0 0.0 2.0 1.8 0.0

TAKEOFF -- TARGET IAS 57kts. -- ICA O
1132 87.4 83.8 88.1 73.7 -0.47 -0.45 -0.38 92.4 202.7 202 9 212.8 212.9 25.9 29.3
83 97.5 83.8 88.9 73.6 -0.88 -0.86 -0.34 - 91.6 194.3 194.4 212.8 212.8 25.3 29.3
9Z36 87.7 83.9 89.3 73.8 -0.63 -0.63 -0.2 - 93.9 198.9 199.3 212.8 213.2 26.1 29.3BZ38 86.7 83.1 88.4 73.0 -0.79 -0.78 -0.13 - 90.1 195.9 195.9 212.8 212.8 26.7 29.3
82Z40 97.6 83.6 $8.6 72.9 -0,43 -0.44 -0.07 - 93.8 202.9 203,3 212.8 213.2 27.8 29.3 :

A- 87.4 83.7 88.7 73.4 -0.64 -0.63 -0.24 - 92.3 198.9 199.2 212.8 213.0 26.4 29.3 I
S" Dv 0.4 0.3 0.5 0.4 0.20 0.19 0.13 - 1.6 3.9 4.0 0.0 0.2 1.0 0.0
90 CI 0.4 0.3 0.4 0.4 0.19 0.18 0.13 - 1.5 3.7 3.8 0.0 0.2 0.9 0.0

,'d
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Table C. 14

LIS/CAIADIAN TEST - DULLES INTERNATIONAL AIRPORT

BELL 206-Ll HELICOPTER DOT/TSC7125195
CORRECTION DATA

SITE: 2 SIDELINE - 150 M. SOUTH AUG. 28,1984

ACOUSTIC TRACKING DATA (fNeters)
CORRECTED CORRECTIONS (dB) ANGLE (ACTUAL) (REFERENCE) SPEED(/sec)

Ev EPNI SEL PNLTm Aim /\I(P) /\I(A) /\2 tladv (Dig) CPA SR CPAR SRR GRND REF

6 DEGREE MPAC -- TARGET IAS 57kts. -- ICAO

CCIO 92.1 89.4 91.3 79.2 -0.13 -0.13 0.18 - 143.2 190.9 318.8 191.7 320.1 30.5 29.3
C12 90.9 88.2 90.5 77.4 0.17 0.15 0.03 - 93.4 195.7 196.0 191.7 192.0 30.0 29.3
CC14 88.5 86.1 89.0 76.6 -0.20 -0.19 0.15 - 107.5 188.8 198.0 191.7 201.0 30.0 29.3
C16 90.4 88.0 91.6 78.9 -0.15 -0.15 0.46 - 107.2 188.7 197.6 191.7 200.7 32.2 29.3

CCI8 90.8 87.9 91.3 78.3 -0.75 -0.72 0.28 - 113.9 177.7 194.3 191.7 209.6 29.5 29.3
CC20 91.8 89.6 91.7 78.6 -0.09 -0.10 0.29 - 118.7 189.7 216.2 191.7 218.5 31.1 29.3
CC22 90.1 87.2 92.1 78.7 -0.39 -0.38 0.41 - 89.9 184.0 184.0 191.7 191.7 31.2 29.3
CC24 91.5 88.9 91.1 77.2 0.06 0.05 -0.14 - 102.2 192.6 197.1 191.7 196.1 28.5 29.3

A. 90.8 88.2 91.1 78.1 -0.18 -0.18 0.21 - 109.5 188.5 212.8 191.7 216.2 30.4 29.3
S"Dv 1.1 1., 1.0 0.9 0.28 0.27 0.20 - 16.7 5.5 43.8 0.0 42.9 1.1 0.0
"0Z CI 0.8 0.8 0.6 0.6 0.19 0.18 0.13 - 11.2 3.7 29.3 0.0 28.8 0.8 0.0

6 DEGREE M°POACH -- TARGET IAS 57kts. -- CAD

C231 90.4 87.6 90.4 76.8 -0.20 -0.21 -0.20 - 119.1 187.2 214.3 191.7 219.4 27.5 29.3
CZ33 90.8 87.9 89.9 77.1 0.25 0.21 0.04 - 119.4 195.5 224.5 191.7 220.1 30.0 29.3
CZ35 91.7 89.1 92.1 78.5 -0.15 -0.16 -0.15 - 104.0 188.0 193.7 191.7 197.5 27.9 29.3
CZ37 90.9 88.0 91.2 78.6 0.58 0.52 0.07 - 108.1 202.2 212.7 191.7 201.7 31.0 29.3
CZ39 88.4 85.7 87.4 73.2 -0.38 -0.37 0.16 - 91.0 183.9 183.9 191.7 191.7 29.5 29.3

A 90.4 87.7 90.2 76.8 0.02 -0.00 -0.02 108.3 191.4 205.8 191.7 206.1 29.2 29.3
"Dv 1.2 1.3 1.8 2.2 0.39 0.36 0.15 - 11.8 7.4 16.5 0.0 13.0 1.5 0.0

90% Ci 1.2 1.2 1.7 2.1 0.37 0.34 0.15 11.3 7.0 15.8 0.0 12.4 1.4 0.0

6 DEGREE APPROACH -- TARGET IAS 57tts. -- ICAD

K K41 91.8 88.7 92.8 78.8 -0.45 -0.46 0.05 - 109.6 181.9 193.2 191.7 203.5 28.6 29.3
" K42 92.1 89.3 91.7 78.5 0.43 0.35 -0.14 - 126.8 197.9 247.3 191.7 239.5 29.1 29.3

K43 90.6 87.8 90.1 76.9 -0.20 -0.22 -0.04 - 105.4 186.6 193.5 191.7 198.8 28.5 29.3
K45 91.1 88.0 91.8 78.1 -0.23 -0.24 -0.02 100.9 186.3 189.7 191.7 195.2 28.6 29.3
K46 90.2 87.2 90.8 77.4 -0.23 -0.25 -0.29 - 107.6 186.0 195.1 191.7 201.1 26.8 29.3

91.2 88.2 91.5 77.9 -0.14 -0.16 -0.09 110.1 187.8 203.8 191.7 207.6 28.3 29.3

St Dy 0.8 0.8 1.0 0.8 0.33 0.30 0.13 - 9.9 6.0 24.4 0.0 18.1 0.9 0.0
902 CI 0.8 0.8 1.0 0.7 0.32 0.29 0.13 9.5 5.7 23.3 0.0 17.2 0.8 0.0

6 DEGREE APPROACH -- TARGET IAS 57kts -- ICAG

52 89.4 86.4 90.3 76.7 0.43 0.36 -0.20 - 105.1 197.7 204.8 191.7 1981.5 28.6 29.35(3 90.6 87.4 90.7 77.0 -0.07 -0.10 -0.38 - 97.1 188.5 190.0 191.7 193.2 26.5 29.3
.K54 90.6 88.3 92.4 79.6 -0.16 -0.19 0.03 - 121.1 186.7 218.0 191.7 223.8 29.0 29.3
K(55 91.4 88.6 90.9 78.7 0.64 0.54 -0.44 - 92.7 201.6 201.8 191.7 191.9 27.5 29.3
- 5 90.5 87.5 91.0 77.2 -0.22 -0.25 -0.20 - 106.1 185.5 193.0 191.7 199.5 27.3 29.3
KK57 91.7 88.6 92.2 78.6 -0.03 -0.06 -0.44 - 99.7 189.4 192.2 191.7 194.4 26.2 29.3

A ".9.7 87.8 91.3 78.0 0.10 0.05 -0.27 - 103.6 191.6 200.0 191.7 200.2 27.5 29.3
9 Dv 0.8 0.9 0.8 1.2 0.35 0.32 0.18 9.9 6.5 10.6 0.0 11.9 1.1 0.0
90Z CI 0.7 0.7 0.7 0.9 0.29 0.26 0.15 - 8.1 5.4 8.7 0.0 9.8 0.9 0.0

4 -
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-~ Table C. 13

US/CANADIAN TEST - OULLES INTERNATIONAL AIRPORT

BELL 206-L1 HELICOPTER DDT/TSC
7/25/85

CORRECTION DATA

SITE: 1 CENTERLINE - CENTER AUG. 28,1984

ACOUSTIC TRACKING DATA (Meters)
CORRECTED CORRECTIONS (dB) ANGLE (ACTUAL) (REFERENCE) SPEED(s/sec)

Ev EPHL SEL PtNLTi ALio I\I(P) /\l(A) /\2 Radv (Otg) CPA SR CPAR SRR "RNO REF

, 150 k. FLYOVER -- TARGET IAS 117kts. -- 0.9%~

AA2 87.6 84.3 90.1 76.3 -1.14 -1.11 0.17 0.23 121.1 134.2 156.7 150.0 175.1 57.6 60.2
M3 88.2 84.9 90.2 76.2 -1.92 -1.85 0.60 0.26 131.4 124.3 165.8 150.0 200.1 60.0 60.2
1A5 87.0 84.0 89.2 76.0 -1.28 -1.24 0.14 0.26 131.2 132.7 176.4 150.0 199.4 56.7 60.2
M6 87.4 84.2 90.1 77.2 -1.33 -1.28 0.35 0.26 136.1 132.4 190.8 150.0 216.2 59.5 60.2
A7 87.4 84.0 90.4 76.3 -0.90 -0.89 0.18 0.26 118.6 137.3 156.3 150.0 170.8 58.7 60.2
AA 87.1 83.7 89.6 76.2 -1.57 -1.54 0.45 0.26 127.6 128.6 162.4 150.0 189.4 59.4 60.2

87.5 84.2 89.9 76.4 -1.36 -1.32 0.31 0.25 127.7 131.6 168.1 150.0 191.9 58.6 60.2
"Dv 0.4 0.4 0.4 0.4 0.35 0.34 0.18 0.01 6.7 4.5 13.4 0.0 17.0 1.3 0.0

M90 CI 0.4 0.3 0.4 0.3 0.29 0.28 0.15 0.01 5.5 3.7 11.0 0.0 14.0 1.0 0.0

" 150 a. FLYOVER -- TARGET IAS 117kts. -- 0.9%h

• AZ27 87.7 84.1 90.0 76.2 -0.72 -0.71 0.12 0.54 128.2 139.1 177.0 150.0 190.9 58.5 60.2
AZ28 87.9 84.6 91.2 77.5 -0.18 -0.19 0.06 0.54 127.7 146.9 195.5 150.0 189.5 60.1 60.2
AZ29 87.7 84.3 91.3 77.1 -0.43 -0.42 0.04 0.57 116.7 143.3 160.3 150.0 167.9 58.7 60.2
AZ30 87.6 84.1 90.0 76.4 0.06 0.04 -0.17 0.57 120.7 150.4 174.8 150.0 174.4 58.0 60.2

. 87.7 84.3 90.6 76.8 -0.32 -0.32 0.01 0.55 123.3 144.9 174.4 150.0 180.6 58.8 60.2
SDv 0.2 0.2 0.7 0.6 0.33 0.32 0.13 0.02 5.6 4.8 10.5 0.0 11.3 0.9 0.0
M90 CI 0.2 0.3 0.8 0.7 0.39 0.38 0.15 0.02 6.6 5.7 12.3 0.0 13.3 1.0 0.0

ID



Table C.12

US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

BELL 206-Li HELICOPTER DOT/TSC
8/ 1/B5

CORRECTION DATA

SITE: 1 CENTERLINE - CENTER AUG. 28,1984

ACOUSTIC TRACKING DATA (Meters)
CORRECTED CORRECTIONS (dB) ANGLE (ACTUAL) (REFERENCE) SPEED(a/sed)

Ev EPNL SEL PNLT, AL, /\I(P) /\I(A) /\2 Madv (Deog) CPA SR CPAR. SRR GRND REF

APPROACH -- BELL QUIET TYPc .SEE TEXT)

"47 92.6 89.4 95.3 82.0 -0.61 -0.61 0.13 - 136.3 109.5 158.5 117.4 169.9 28.7 29.3
M48 91.2 87.9 91.3 77.7 1.51 1.39 1.09 - 128.3 136.0 173.2 117.4 149.5 42.1 29.3
M49 87.3 84.3 88.6 74.9 -2.07 -1.98 0.37 95.6 94.2 94.7 117.4 117.9 27.1 29.3
.50 87.8 94.8 88.7 74.8 1.51 1.38 -0.69 - 96.7 136.1 137.0 117.4 118.2 27.9 29.3
,l1 89.i 86.0 89.6 76.0 -1.17 -1.14 0.32 - 103.5 103.3 106.2 117.4 120.7 28.6 29.3

AVg. 89.6 86.5 90.7 77.1 -0.17 -0.19 0.24 - 112.1 115.8 133.9 117.4 135.3 30.9 29.3
Std Dv 2.2 2.2 2.8 3.0 1.62 1.52 0.64 18.9 19.2 33.4 0.0 23.5 6.3 0.0
90% CI 2.1 2.1 2.6 2.9 1.54 1.45 0.61 - 18.0 18.3 31.9 0.0 22.4 6.0 0.0

APPROACH -- BELL QUIET TYPE (SEE TEXT)

-MS8 90.0 86.8 90.0 76.5 -0.21 -0.22 1.03 - 125.1 114.1 139.4 117.4 143.5 36.4 29.3
"IM59 87.7 84.5 88.8 75.1 -0.64 -0.64 -0.19 - 98.7 109.1 110.3 117.4 118.7 26.6 29.3

.M60 89.1 86.0 90.3 76.4 -0.35 -0.36 -0.53 - 89.7 112.4 112.4 117.4 117.4 25.1 29.3
MM61 89.4 86.3 88.5 74.9 0.56 0.47 0.32 - 133.9 122.6 170.1 117.4 162.8 32.6 29.3
M062 88.9 85.7 88.9 75.2 1.81 1.63 -0.46 - 102.1 139.5 142.7 117.4 120.0 30.0 29.3

Avg. 89.0 85.9 89.3 75.6 0.23 0.18 0.03 - 109.9 119.5 135.0 117.4 132.5 30.1 29.3
St Dv 0.9 0.8 0.8 0.8 0.99 0.91 0.65 - 18.7 12.2 24.6 0.0 20.1 4.5 0.0
90% CI 0.8 0.8 0.8 0.7 0.94 0.87 0.62 - 17.8 11.7 23.5 0.0 19.1 4.3 0.0

TAKEOFF -- TARGET IAS 57Vts. -- ICAO

8811 88.4 84.8 90.2 76.2 -1.41 -1.42 0.05 - 94.8 130.9 131.4 150.9 151.4 26.6 29.3
8813 88.8 85.1 89.2 75.3 -1.90 -1.89 0.25 - 101.6 124.7 127.3 150.9 154.0 27.0 29.3
8815 87.1 83.5 88.3 73.0 -0.71 -0.72 -0.03 102.1 140.0 143.2 150.9 154.3 27.5 29.3
8817 87.0 83.7 88.3 73.9 -2.18 -2.15 -0.16 - 101.0 120.9 123.1 150.9 153.7 23.9 29.3
819 86.6 82.8 88.5 74.2 -0.93 -0.91 -0.75 97.3 137.1 138.2 150.9 152.1 22.9 29.3
B823 88.5 85.1 90.3 75.1 -0.13 -0.15 -0.10 - 99.6 148.4 150.6 150.9 153.0 28.3 29.3
BB25 87.7 84.1 89.1 74.1 -0.35 -0.37 0.33 100.8 145.2 147.8 150.9 153.6 30.8 29.3

Avg. 87.7 84.1 89.1 74.5 -1.09 -1.09 -0.06 - 99.6 135.3 137.4 150.9 153.2 26.7 29.3
St Dv 0.9 0.8 0.8 1.1 0.77 0.76 0.35 2.6 10.3 10.5 0.0 1.1 2.6 0.0
90% CI 0.6 0.6 0.6 0.8 0.57 0.56 0.26 - 1.9 7.6 7.7 0.0 0.8 1.9 0.0

TAKEOFF -- TARGET JAS 57kts. -- ICAO

8Z32 86.2 82.8 87.6 73.5 -0.84 -0.82 -0.26 90.2 138.1 138.1 150.9 150.9 25.9 29.3
8Z34 86.3 82.9 87.2 73.5 -1.38 -1.35 -0.18 - 91.9 130.7 130.8 150.9 151.0 25.3 29.3
BZ36 86.7 83.3 87.9 73.3 -0.85 -0.83 -0.21 95.6 137.8 138.5 150.9 151.6 26.1 29.3
BZ38 86.3 82.9 88.0 72.4 -1.58 -1.54 0.15 - 90.1 128.0 128.0 150.9 150.9 26.8 29.3
BZ40 86.5 82.4 88.0 72.8 -0.87 -,.Co 0.07 91.4 137.6 137.6 150.9 150.9 27.8 29.3

Ave. 86.4 82.9 87.7 73.1 -1.10 -1.08 -0.09 - 91.8 134.4 134.6 150.9 151.1 26.4 29.3
Std Ov 0.2 0.3 0.4 0.5 0.35 0.34 0.18 2.2 4.8 4.9 0.0 0.3 1.0 0.0
90% CI 0.2 0.3 0.3 0.5 0.33 0.32 0.17 - 2.1 4.5 4.6 0.0 0.3 0.9 0.0

£ "e~%x -.v x.-. :.; ..- : .. , ::. .= .,A- ; !J%- .-.-



Table C. 11

US/CMAOIAN TEST - DULLES INTERNATIONAL AIRPORT

BELL 206-LI HELICOPTER DOT/T9c
7/25/65

CORRECTION DATA

. SITEs I CENTERLINE - CENTER AUG. 28,1984

ACOUSTIC TRACKING DATA (Wwro $)
CORRECTED CORRECTIONS (dB) ANLE (ACTUAL) (REFERENCE) SPEED(m/soc)

Ev EPH. SEL PNLTm /L. /\1(P) I\1(A) /\2 Mmdv (Dog) CPA SR CPAR SRR SRWD REF

6 DEGREE APPROA -- TARGET IAS 57 .s. -- ICAD

MCIO 92.9 90.2 94.8 81.6 -0.04 -0.06 -0.10 - 118.0 118.9 134.7 119.3 135.1 286 29.3
MC12 92.9 90.1 96.1 83.2 -0.13 -0.13 0.17 - 118.6 117.9 134.2 119.3 135.9 30.2 29.3
CC14 90.4 87.4 93.2 80.3 -0.78 -0.74 0.35 - 125.9 110.3 136.1 119.3 147.2 30.0 29.3

1CC6 90.4 87.7 93.8 81.2 -0.53 -0.52 -0.70 - 122.8 112.8 134.2 119.3 142.0 23.9 29.3
CIS 93.4 91.1 94.8 82.3 -2.23 -2.12 0.76 - 127.9 94.5 119.8 119.3 151.3 29.3 29.3
CC20 92.9 90.1 94.3 81.7 -0.33 -0.33 0.33 - 123.0 115.2 137.4 119.3 142.4 30.8 29.3
MC22 93.5 90.9 94.2 92.3 -1.04 -1.00 0.49 - 124.5 106.9 129.8 119.3 144.8 31.7 29.3
CC24 93.2 90.5 95.1 82.2 0.32 0.28 -0.03 - 123.2 123.1 147.1 119.3 142.6 29.8 29.3

92.4 89.7 94.5 81.9 -0.59 -0.58 0.18 - 123.0 112.4 134.2 119.3 142.7 29.3 29.3
Stdv 1.3 1.4 0.9 0.9 0.79 0.74 0.47 - 3.4 8.9 7.6 0.0 5.4 2.4 0.0
"Z CI 0.9 0.9 0.6 0.6 0.53 0.50 0.31 - 2.3 5.9 5.1 0.0 3.6 1.6 0.0

6 DEGREE APPROACH -- TARGET IAS 57kts. -- ICAG

CZ31 93.0 90.4 94.3 82.2 -0.66 -0.64 -0.07 - 124.3 111.1 134.6 119.3 144.5 27.4 29.3
CZ33 93.0 90.1 94.0 80.8 0.35 0.32 -0.10 - 102.8 123.5 126.7 119.3 122.4 29.4 29.3
CZS 93.0 90.4 93.4 81.0 -0.84 -0.80 0.10 - 132.7 109.1 148.4 119.3 162.3 28.0 29.3
CZ37 92.6 89.7 94.9 82.0 0.69 0.64 0.02 - 114.6 127.9 140.7 119.3 131.3 31.0 29.3
CZ39 92.1 89.7 93.6 81.5 -1.17 -1.12 0.31 - 133.3 105.4 145.0 119.3 164.1 28.7 29.3

Ag 92.7 90.1 94.0 81.5 -0.33 -0.32 0.05 - 121.6 115.4 139.1 119.3 144.9 28.9 29.3
Ut Ov 0.4 0.4 0.6 0.6 0.80 0.76 0.16 - 129 .8 .6 00 85 14 00

90% CI 0.4 0.3 0.6 0.6 0.77 0.7 0.16 - 12.3 9.3 8.2 0.0 17.6 1.3 0.0

6 DEGREE APPROACH -- TARGET IAS Slkts.

K41 93.1 90.1 94.2 81.2 -1.47 -1.44 0.40 - 109.4 101.6 107.7 119.3 126.5 28.5 29.3
K42 93.0 90.1 94.7 62.1 0.71 0.65 -0.24 - 112.6 127.9 138.5 119.3 129.3 29.2 29.3
K43 92.3 89.4 92.8 80.6 -0.43 -0.43 0.05 - 130.0 113.5 148.2 119.3 155.7 28.6 29.3
-45 93.3 90.7 93.7 81.9 -0.76 -0.74 0.13 - 97.3 109.7 110.6 119.3 120.3 28.4 29.3
K46 93.2 90.8 94.3 82.6 -0.66 -0.64 0.14 - 133.4 111.0 152.7 119.3 164.2 28.7 29.3

.' 93.0 90.2 93.9 81.7 -0.52 -0.52 0.10 - 116.5 112.8 131.6 119.3 139.2 28.7 29.3
M. D 0.4 0.6 0.8 0.8 0.79 0.76 0.23 - 15.0 9.6 21.1 0.0 19.5 0.3 0.0
90CI 0.4 0.5 0.7 0.8 0.75 0.72 0.22 - 14.3 9.1 20.1 0.0 18.5 0.3 0.0

6 DEGREE APPRA -- TARGET IAS S7kts.

(KK52 90.3 87.2 91.7 79.1 -0.90 -0.88 -0.07 - 97.3 108.0 106.9 119.3 120.3 26.7 29.3
K 1(153 93.4 90.7 95.2 82.6 -1.33 -1.30 0.06 - 92.6 103.0 103.1 119.3 119.5 26.6 29.3
1K54 92.4 89.7 94.2 81.9 -0.69 -0.67 0.14 - 132.6 110.4 150.1 119.3 162.2 28.6 29.3
1KK55 90.6 87.8 90.9 77.9 -0.12 -0.14 -0.20 - 92.8 117.1 117.2 119.3 119.5 27.6 29.3
1K56 89.9 87.0 90.0 77.6 -0.77 -0.75 -0.06 - 99.1 109.5 110.9 119.3 120.9 27.1 29.3

KK1(57 92.4 89.8 93.6 81.1 -0.78 -0.76 -0.12 - 127.6 109.4 138.1 119.3 150.6 26.7 29.3

Av'. 91.5 98.7 92.6 80.0 -0.76 -0.75 -0.04 - 107.0 109.6 121.4 119.3 132.2 27.2 29.3
DStDv 1.4 1.6 2.0 2.1 0.39 0.37 0.12 - 18.2 4.5 18.6 0.0 19.2 0.7 0.0

901 CI 1.2 1.3 1.7 1.8 0.32 0.31 0.10 - 14.9 3.7 15.3 0.0 15.8 0.6 0.0

A:.. !...............................



I.Table C.10

US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

BELL 206-LI HELICOPTER DOT/TSC
8/ 1/85

CORRECTION DATA

SITE! 5 CENTERLINE - 150 M. EAST AUG. 27,1994

ACOUSTIC TRACKING DATA (Motors)
CORRECTED CORRECTIONS (dB) ANGLE (ACTUAL) (REFERENCE) SPEED(/sc)

Ev EPNL SEL PNLTm AL. /\1(P) /\I(A) /\2 Nrndv (Deg) CPA SR CPAR SRR GRND REF

150 a. FLYOVER -- TARGET IAS 130kts. -- Vh

H17 89.2 95.3 91.7 79.0 0.19 -0.06 -0.37 0.73 126.2 149.1 184.9 150.0 195.9 61.1 66.9
HIS 89.3 84.7 91.1 77.6 -1.39 -1.53 0.34 0.59 126.6 127.9 159.3 150.0 186.8 64.1 66.9
H19 88.1 84.7 90.6 77.3 -0.8 -1.11 0.22 0.47 129.9 133.4 173.6 150.0 195.1 64.5 66.9
1120 99.1 84.7 91.6 78.0 -1.14 -1.33 0.32 0.62 126.3 130.1 161.5 150.0 166.1 64.9 66.9
121 89.6 65.0 91.8 77.9 -0.31 -0.57 0.00 0.65 130.9 141.1 186.6 150.0 199.4 63.9 66.9

Av 98.5 84.9 91.4 77.6 -0.71 -0.92 0.10 0.61 128.0 136.3 173.1 150.0 190.5 63.7 66.9
"Ov 0.4 0.3 0.4 0.3 0.64 0.60 0.30 0.09 2.2 8.7 12.7 0.0 5.8 1.5 0.0

90% CI 0.4 0.3 0.4 0.3 0.61 0.57 0.28 0.09 2.1 8.3 12.1 0.0 5.6 1.4 0.0

150 a.FLYOVER -- TARGET IAS 117lkti. -- 0.9%h

Al 97.0 83.7 89.1 75.6 -1.92 -1.92 0.60 0.10 131.1 123.5 163.9 150.0 199.2 59.6 60.2
A2 87.1 94.0 99.8 76.5 -2.53 -2.45 0.79 0.07 147.6 116.1 221.8 150.0 291.6 60.3 60.2
A4 86.6 83.5 89.1 75.9 -1.34 -1.35 0.45 0.13 144.8 132.3 229.7 150.0 260.5 60.7 60.2
A5 86.8 83.3 89.4 75.6 -1.27 -1.26 0.34 0.07 126.2 132.4 164.1 150.0 185.9 59.3 60.2
A6 96.3 93.1 89.3 75.6 -1.72 -1.69 0.19 0.16 140.4 127.2 199.7 150.0 235.4 55.6 60.2
A7 86.6 83.1 89.2 75.2 -1.48 -1.46 0.29 0.16 135.2 130.0 184.5 150.0 212.9 57.9 60.2
AS 96.5 83.2 89.4 75.7 -1.35 -1.33 0.27 0.23 146.0 132.3 236.5 150.0 268.2 58.3 60.2

Avg. 86.7 83.4 89.4 75.7 -1.66 -1.64 0.42 0.13 138.6 126.0 200.0 150.0 234.8 58.8 60.2
SWdDv 0.3 0.3 0.3 0.4 0.45 0.43 0.21 0.06 8.2 5.5 30.3 0.0 36.8 1.8 0.0
90% CI 0.2 0.2 0.2 0.3 0.33 0.31 0.16 0.04 6.0 4.0 22.3 0.0 27.0 1.3 0.0

150 a. FLYOVER -- TARGET IAS 104kt ,. -- O.SV

122 86.2 83.2 8.4 75.1 -0.27 -0.46 -0.04 0.40 126.2 142.9 177.0 150.0 195.8 51.1 53.5
124 95.9 83.0 87.9 75.0 0.04 -0.12 -0.16 0.43 102.3 148.2 151.7 150.0 153.5 51.1 53.5
125 6.5 83.0 89.0 74.7 -0.22 -0.39 0.13 0.46 131.3 143.9 191.5 150.0 199.6 53.4 5.5
126 6.6 93.7 87.6 74.6 -0.65 -0.75 0.50 0.52 122.6 138.7 165.0 150.0 178.4 56.6 53.5

Avg. 86.3 63.2 98.2 74.9 -0.27 -0.43 0.11 0.45 120.6 143.4 171.3 150.0 179.3 53.0 53.5
DOv 0.3 0.3 0.6 0.2 0.28 0.26 0.29 0.05 12.7 3.9 17.0 0.0 19.3 2.6 0.0

90 CI 0.4 0.4 0.7 0.3 0.33 0.30 0.34 0.06 14.9 4.6 20.0 0.0 22.7 3.1 0.0

150 a. FLYOVER -- TARGET IAS 91kti. -- 0.7%

M J27 86.2 83.4 88.3 75.0 0.04 -0.15 -0.02 0.39 136.2 147.2 212.5 150.0 216.6 45.9 46.8
.128 86.8 93.5 99.2 75.9 0.01 -0.22 0.04 0.39 133.2 145.9 200.2 150.0 205.9 46.3 46.9
J29 87.3 $4.7 99.5 76.3 -0.24 -0.40 -0.06 0.62 131.1 143.4 190.4 150.0 199.2 44.4 46.9
J30 6.5 83.4 88.3 75.6 0.47 0.19 -0.10 0.39 147.6 152.5 284.9 150.0 260.2 46.3 46.8
J31 87.1 84.1 89.1 75.6 0.09 -0.15 0.06 0.51 138.6 147.0 222.5 150.0 227.0 46.7 46.8

6.8 83.8 88.9 75.7 0.07 -0.15 -0.02 0.46 137.4 147.2 222.1 150.0 225.9 45.9 46.8
Iii Dv 0.5 0.6 0.6 0.5 0.26 0.21 0.07 0.10 6.4 3.3 37.1 0.0 32.2 0.9 0.0
90% CI 0.4 0.5 0.5 0.5 0.24 0.20 0.07 0.10 6.1 3.2 35.4 0.0 30.7 0.9 0.0



- ~ ~ ~ ~ ~ ~ ~ ~ ~ M Pp. Mw-.--.-, R-,.- IN-'- ---- V-V-- .

Table C. 9

US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

BELL 206-Li HELICOPTER DOT/TSC
8/2/85

CORRECTION DATA

SITE: 5 CENTERLINE - 150 M. EAST AUG. 27,1984

ACOUSTIC TRACKING DATA (Neters)
CORRECTED CORRECTIONS (dB) MLE (ACTUAL) (REFERENCE) SPEED(m/sec)

Ev EPNL SEL PNLTs ALs /\I(P) /\1(A) /\2 hIdv (Dog) CPA SR CPAR SRR GM REF

6 DEGREE APPROACH -- TARGET IAS 57kts. -- ICAO

C32 91.4 88.4 93.2 79.9 0.42 0.27 0.04 - 115.8 106.7 118.6 103.7 115.2 30.2 29.3
C34 93.4 90.7 95.1 82.4 0.30 0.18 0.17 - 128.0 105.7 134.2 103.7 131.6 30.9 29.3
C36 93.7 91.1 95.9 83.2 -0.35 -0.42 0.18 - 125.9 98.9 122.1 103.7 128.0 29.5 29.3
C38 94.0 91.5 95.5 83.0 0.44 0.31 -0.38 - 92.6 107.2 107.3 103.7 103.8 27.5 29.3
C40 90.8 88.0 91.6 78.8 -0.66 -0.73 0.38 - 123.6 95.4 114.6 103.7 124.4 30.1 29.3
C42 93.4 90.9 94.8 83.4 0.35 0.24 -0.23 - 125.6 106.4 130.8 103.7 127.5 28.3 29.3

* C44 93.6 91.0 94.4 81.7 -0.22 -0.28 -0.14 - 97.3 100.4 101.2 103.7 104.5 27.7 29.3
C46 93.7 90.8 96.0 83.1 0.42 0.29 -0.15 - 126.9 106.9 133.6 103.7 129.6 29.0 29.3
C48 92.7 89.9 96.2 83.6 0.13 0.00 0.16 - 125.7 103.5 127.5 103.7 127.6 30.4 29.3
C50 93.2 90.5 95.0 82.0 0.50 0.34 0.13 - 124.8 107.5 130.9 103.7 126.2 31.1 29.3

S1 93.0 90.3 94.8 82.1 0.13 0.02 0.02 - 118.6 103.9 122.1 103.7 121.8 29.5 29.3
STDY 1.1 1.2 1.4 1.6 0.40 0.37 0.23 - 13.0 4.2 11.5 0.0 10.3 1.3 0.0
"0Z CI 0.6 0.7 0.8 0.9 0.23 0.22 0.13 - 7.5 2.4 6.7 0.0 6.0 0.7 0.0

TAKEOFF -- TARET JAS 57kts. -- ICAO

33 87.8 84.4 90.0 75.5 -2.26 -2.32 0.81 - 90.1 86.6 86.6 111.4 111.4 29.3 29.3
837 86.8 83.1 90.1 75.2 -2.76 -2.78 -0.14 - 106.6 82.3 86.8 111.4 117.5 22.6 29.3
8 339 87.7 84.1 90.4 75.4 -1.66 -1.76 0.17 - 106.6 91.6 95.6 111.4 116.2 26.3 29.3
841 87.1 83.8 89.4 75.6 -3.62 -3.63 1.03 - 110.3 75.3 90.3 111.4 118.8 27.7 29.3
843 NO TRACKING DATA
845 88.0 84.1 90.7 75.8 -2.00 -2.04 0.20 - 96.3 89.0 89.6 111.4 112.1 25.9 29.3
47 88.4 84.8 90.9 76.2 -2.97 -2.93 0.62 - 97.7 81.0 81.7 111.4 112.4 26.6 29.3

849 87.6 84.4 90.6 77.1 -2.49 -2.51 0.26 - 114.2 84.9 93.1 111.4 122.1 25.4 29.3
352 NO TRACKING DATA

87.6 84.1 90.3 75.8 -2.54 -2.57 0.42 - 103.4 84.4 87.6 111.4 115.8 26.3 29.3
"Dr 0.5 0.5 0.5 0.6 0.65 0.62 0.41 - 8.8 5.4 5.6 0.0 4.0 2.1 0.0

90Z CI 0.4 0.4 0.4 0.5 0.48 0.45 0.30 - 6.4 4.0 4.1 0.0 2.9 1.5 0.0

300 a. FLYOYER -- TARGET IAS 117kts. -- 0.9%h

69 82.7 79.7 83.6 70.8 0.14 0.03 -0.79 - 121.9 304.3 358.6 300.0 353.5 56.4 66.9
910 83.2 80.4 83.5 70.6 0.61 0.42 -0.66 - 113.4 316.3 344.7 300.0 326.9 59.7 66.9
811 82.6 79.7 93.0 69.2 0.35 0.19 -0.73 - 97.9 308.7 311.7 300.0 302.9 57.8 66.9
913 83.0 80.0 83.2 70.1 0.02 -0.16 -0.21 - 126.2 298.6 369.9 300.0 371.7 57.1 60.2
814 82.9 79.8 84.3 71.1 0.37 0.18 -0.59 - 114.9 308.4 340.1 300.0 330.9 59.7 66.9
815 NO TRACKING DATA
616 92.7 79.6 83.6 70.9 0.09 -0.15 0.09 - 128.4 298.6 381.0 300.0 382.8 61.2 60.2

82.8 79.9 83.5 70.5 0.26 0.08 -0.48 - 117.1 305.8 351.0 300.0 344.8 58.6 64.6
"Dr 0.2 0.3 0.4 0.7 0.22 0.22 0.35 - 11.1 6.8 24.6 0.0 30.0 1.8 3.4

90 CI 0.2 0.2 0.4 0.6 0.18 0.18 0.29 - 9.2 5.6 20.2 0.0 24.7 1.5 2.8

~ '-*



Table C.23

US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

BELL 206-LI HELICOPTER DOT/TSC
8/ 1/85

CORRECTION DATA

SITE: 5 CENTERLINE - 150 M. EAST AUG. 28,1984

ACOUSTIC TRACKING DATA (Meters)
CORRECTED CORRECTIONS (dB) ANGLE (ACTUAL) (REFERENCE) SPEED (/sec)

------------------------ -------------------------- ----- ---------------------------- -------------
- Ev EPHL SEL PNLT, AL& /\I(P) /\I(A) /\2 Madv (Deg) CPA SR CPAR SRR GRND REF

150 a. FLYOVER -- TARGET IAS lI7kts. -- 0.9h

2 86.4 83.5 88.5 75.3 -2.68 -2.55 0.84 0.23 135.1 115.9 164.3 150.0 212.5 60.2 60.2
" AA3 87.3 84.4 90.4 76.7 -1.60 -1.55 0.43 0.26 125.1 128.2 156.6 150.0 183.2 59.1 60.2

AA5 86.4 83.4 88.9 75.7 -2.12 -2.03 0.53 0.26 132.5 122.2 165.7 150.0 203.3 58.3 60.2
AA6 NO TRACKING DATA
AA7 87.4 83.8 90.5 76.4 -0.76 -0.77 0.12 0.26 119.1 139.2 159.3 150.0 171.6 58.5 60.2
AA8 87.0 84.3 89.2 76.1 -1.32 -1.29 0.34 0.26 127.5 131.9 166.3 150.0 189.1 59.2 60.2

A, . 86.9 83.9 89.5 76.0 -1.70 -1.64 0.45 0.25 127.8 127.5 162.4 150.0 192.0 59.0 60.2
'Dy 0.5 0.4 0.9 0.6 0.74 0.68 0.26 0.01 6.3 8.9 4.3 0.0 16.2 0.7 0.0

90% CI 0.4 0.4 0.9 0.5 0.70 0.65 0.25 0.01 6.0 8.5 4.1 0.0 15.4 0.7 0.0

150 a. FLYOVER -- TARGET [AS 117kts. -- 0.9Vh

AZ27 86.3 83.1 88.9 75.5 -1.67 -1.61 0.54 0.54 130.3 126.8 166.2 150.0 196.7 60.1 60.2
AZ218 87.3 84.0 90.5 76.9 -0.28 -0.29 0.10 0.54 120.6 145.4 168.9 150.0 174.2 60.1 60.2
AZ29 86.6 83.7 89.7 76.2 -0.19 -0.20 -0.04 0.57 127.8 146.7 185.6 150.0 189.8 58.7 60.2
AZ30 85.8 83.2 87.9 74.7 0.01 -0.01 -0.18 0.57 119.5 149.6 171.8 150.0 172.3 57.6 60.2

A" . 86.5 83.5 89.3 75.8 -0.53 -0.53 0.10 0.55 124.5 142.1 173.1 150.0 183.3 59.1 60.2
St Dv 0.6 0.5 1.1 1.0 0.77 0.73 0.31 0.02 5.3 10.4 8.6 0.0 11.9 1.2 0.0
901 CI 0.8 0.5 1.3 1.1 0.90 0.86 0.37 0.02 6.3 12.2 10.1 0.0 14.0 1.4 0.0

."
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Table C.24

US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

BELL 206-Ll HELICOPTER DOT/TSC
8/1/95

CORRECTION DATA

' SITE: 5 CENTERLINE - 150 M. EAST AUG. 28,1984

ACOUSTIC TRACKING DATA (Meters)
CORRECTED CORRECTIONS (d) ANGLE (ACTUAL) (REFERENCE) SPEED(s/sec)

------------------ ------------------- ------ ----- --------------- ----------- --------
Ev EPNL SEL PNLTs AL& /\l(P) /\I(A) /\2 Madv (Deg) CPA SR CPAR SRR GRND REF

6 DEGREE APPROACH -- TARGET IAS 57kts. -- ICAO

CIO 93.2 90.4 95.3 82.3 -0.31 -0.31 0.06 - 123.8 100.4 120.8 103.7 124.7 29.1 29.3
CC12 92.6 89.9 95.4 83.0 -0.13 -0.13 0.07 - 127.1 102.4 128.5 103.7 130.0 29.5 29.3
CC14 90.5 87.5 92.4 79.4 -1.21 -1.15 0.42 - 122.9 91.5 109.0 103.7 123.5 29.4 29.3
CC16 92.0 89.3 94.2 81.3 -1.73 -1.66 1.07 118.1 86.2 97.7 103.7 117.5 32.7 29.3
CC1B 93.3 91.: 95.3 82.9 -2.98 -2.88 0.75 - 98.7 75.2 76.1 103.7 104.9 27.4 29.3
CC20 93.4 90.9 95.2 82.4 -0.71 -0.68 0.24 122.1 96.1 113.5 103.7 122.4 29.3 29.3
CC22 93.1 90.2 95.1 82.7 0.31 0.27 0.10 - 124.9 106.8 130.3 103.7 126.4 30.7 29.3
CC24 93.1 90.6 94.6 82.3 -0.89 -0.86 0.04 125.8 94.2 116.2 103.7 127.9 27.6 29.3

Avg. 92.6 90.0 94.7 82.0 -0.96 -0.92 0.34 120.4 94.1 111.5 103.7 122.2 29.4 29.3
Stl Dv 1.0 1.1 1.0 1.2 1.04 0.99 0.38 9.2 10.0 17.8 0.0 7.9 1.7 0.0
90% CI 0.7 0.8 0.7 0.8 0.69 0.67 0.26 6.2 6.7 11.9 0.0 5.3 1.1 0.0

6 DEGREE APPROACH -- TARGET IAS 57kts. -- ICAO

CZ31 92.5 90.1 93.3 81.5 -1.15 -1.10 0.43 - 129.0 91.8 118.2 103.7 133.4 29.5 29.3
CZ33 92.4 89.9 95.1 82.4 -0.57 -0.56 0.40 128.7 97.4 124.8 103.7 132.9 30.7 29.3
CZ35 93.4 90.7 95.7 84.4 0.68 0.63 -0.43 - 113.4 111.0 120.9 103.7 112.9 27.9 29.3
CZ37 91.9 89.2 93.1 80.4 0.66 0.60 -0.12 - 124.3 110.6 133.9 103.7 125.5 29.9 29.3
CZ39 93.1 90.8 94.2 83.3 -1.91 -1.83 0.73 - 142.0 84.8 137.8 103.7 168.4 29.8 29.3

Av . 92.7 90.1 94.3 82.4 -0.46 -0.45 0.20 - 127.5 99.1 127.1 103.7 134.6 29.6 29.3
St'Dv 0.6 0.6 1.1 1.6 1.13 1.07 0.47 - 10.3 11.5 8.4 0.0 20.6 1.0 0.0
90% CI 0.5 0.6 1.1 1.5 1.08 1.02 0.45 9.8 11.0 8.0 0.0 19.7 1.0 0.0

S6 DEGREE APPROACH -- TARGET IAS 57kts. -- ICAD

K41 93.0 90.3 93.3 81.4 -2.78 -2.64 1.04 - 143.0 77.5 129.0 103.7 172.5 29.9 29.3
K42 92.6 89.9 95.1 82.2 -0.12 -0.14 -0.02 - 121.2 101.9 119.2 103.7 121.2 28.8 29.3
K43 93.2 91.0 94.7 82.9 -1.55 -1.50 0.37 132.4 87.8 118.9 103.7 140.4 28.2 29.3
K45 93.0 90.7 94.3 81.9 -1.23 -1.18 0.28 - 127.2 90.8 114.1 103.7 130.2 28.3 29.3
K46 92.9 90.7 94.8 83.2 -I.65 -1.59 0.47 135.3 87.0 123.7 103.7 147.4 28.6 29.3

Avg. 92.9 90.5 94.5 82.3 -1.47 -1.41 0.43 - 131.9 89.0 121.0 103.7 142.4 28.8 29.3
StiDv 0.2 0.4 0.7 0.7 0.95 0.90 0.39 - 8.2 8.8 5.6 0.0 19.6 0.7 0.0
90% CI 0.2 0.4 0.7 0.7 0.91 0.86 0.37 - 7.9 8.3 5.4 0.0 18.6 0.7 0.0r 6 DEGREE APPROACH -- TARGET lAS 57ks. -- ]CAD

KK52 91.5 88.6 93.9 80.7 -2.48 -2.37 0.35 130.6 79.5 104.7 103.7 136.5 26.1 29.3
-.1 53 92.6 90.3 94.0 81.4 -2.84 -2.73 0.72 - 125.7 76.4 94.1 103.7 127.7 27.5 29.3
KK154 92.4 89.6 95.5 82.5 -0.32 -0.33 -0.03 - 122.4 99.6 117.9 103.7 122.7 28.3 29.3
KK155 91.9 89.2 94.2 81.2 -0.43 -0.44 -0.33 - 95.9 98.5 99.0 103.7 104.2 26.2 29.3
KK156 90.5 87.6 92.7 79.7 -2.35 -2.24 0.46 - 132.6 80.7 109.7 103.7 140.9 27.0 29.3
KK157 93.5 90.9 95.1 82.8 -0.72 -0.72 -0.25 - 98.5 95.5 96.5 103.7 104.9 26.0 29.3

Av 92.1 89.4 94.2 81.4 -1.52 -1.47 0.15 - 117.6 88.4 103.7 103.7 122.8 26.9 29.3
Sta Dy 1.0 1.2 1.0 1.1 1.15 1.09 0.42 - 16.3 10.6 9.0 0.0 15.6 0.9 0.0
90% CI 0.8 1.0 0.8 0.9 0.95 0.89 0.3 -i 13.4 8.7 7.4 0.0 12.6 0.1 0.0



Table C.25

US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

BELL 206-L! HELICOPTER OOT/TSC
8/ 1/85

CORRECTION DATA

SITE: 5 CENTERLINE - 150 M. EAST AUG. 28,1984

ACOUSTIC TRACKING DATA (Meters)
CORRECTED CORRECTIONS (dB) ANGLE (ACTUAL) (REFERENCE) SPEED(ksec)

Ev EPNL SEL PNLTI ALl /\I(P) /\I(A) /\2 Madv (Deg) CPA SR CPAR SRR GRND REF

APPROACH -- BELL QUIET TYPE (SEE TEXT)

M47 NO TRACKING DATA
" M48 90.5 87.5 91.3 77.8 1.61 1.48 0.77 - 126.3 119.5 148.3 102.0 126.5 39.4 29.3

,449 86.9 84.0 88.1 75.5 -4.48 -4.29 0.51 - 95.2 63.4 63.6 102.0 102.4 23.1 29.3
M50 88.0 84.8 90.4 76.2 0.13 0.10 -0.64 - 97.5 102.8 103.7 102.0 102.8 25.5 29.3
f1fi 89.7 86.8 91.4 78.2 -1.95 -1.88 0.16 - 93.9 82.6 82.8 102.0 102.2 26.0 29.3

AV. BB.B 85.8 90.3 76.9 -1.17 -1.15 0.20 - 103.2 92.1 99.6 102.0 108.5 28.5 29.3
* Std Dv 1.6 1.6 1.5 1.3 2.64 2.51 0.61 - 15.5 24.4 36.3 0.0 12.0 1.1 0.0

90% CI 1.9 1.9 1.8 1.5 3.11 2.95 0.72 - 18.2 28.7 42.8 0.0 14.1 8.7 0.0

APPROACH -- BELL QUIET TYPE (SEE TEXT)

"MM58 89.4 86.4 89.3 76.0 -1.56 -1.50 1.08 - 135.1 86.2 122.2 102.0 144.5 33.2 29.3
14159 88.5 85.4 90.5 77.0 -1.89 -1.82 -0.25 - 98.1 83.1 83.9 102.0 103.0 23.8 29.3
M60 NO TRACKING DATA
14M61 88.3 85.1 89.8 76.0 -0.11 -0.3 -0.68 - 96.1 100.1 100.6 102.0 102.5 24.7 29.3
KH62 88.4 85.4 89.5 76.6 1.26 1.16 -0.77 - 99.2 115.3 116.8 102.0 103.3 26.9 29.3

Avu. 88.7 85.6 89.8 76.4 -0.58 -0.57 -0.15 107.1 96.2 105.9 102.0 113.3 27.1 29.3
Std Dv 0.5 0.6 0.5 0.5 1.45 1.37 0.85 - 18.7 14.7 17.3 0.0 20.8 4.2 0.0
90% CI 0.6 0.7 0.6 0.6 1.70 1.61 1.00 - 22.0 17.3 20.3 0.0 24.5 5.0 0.0

TAKEOFF -- TARGET IAS 57kts. -- ICAD

8811 88.0 84.1 90.5 74.9 -2.77 -2.71 0.55 - 101.9 83.6 85.4 111.4 113.9 26.8 29.3
B813 88.8 85.4 90.5 76.5 -3.20 -3.00 0.58 114.4 81.7 89.7 111.4 122.4 26.5 29.3
BBI5 87.6 84.0 89.1 74.3 -1.16 -1.15 0.08 - 109.6 98.6 104.7 111.4 118.3 27.3 29.3
BB17 88.4 84.8 90.4 75.8 -2.87 -2.82 0.56 - 105.0 82.6 85.6 111.4 115.4 26.6 29.3
8B89 88.1 84.4 90.2 75.5 -1.24 -1.21 0.35 - 100.2 97.9 99.4 111.4 113.2 28.9 29.3
B823 89.4 85.9 91.7 76.9 0.93 0.87 -0.86 - 90.2 122.2 122.2 111.4 111.4 25.8 29.3
B825 98.8 84.9 91.6 76.5 0.60 0.56 -0.75 - 90.2 118.2 118.2 111.4 111.4 25.8 29.3

Avg. 88.4 84.8 90.6 75.8 -1.39 -1.35 0.07 - 101.7 97.8 100.7 111.4 115.1 26.8 29.3

Std'Ov 0.6 0.7 0.9 0.9 1.67 1.60 0.63 - 9.2 16.9 15.1 0.0 4.0 1.0 0.0
90% CI 0.5 0.5 0.7 0.7 1.23 1.18 0.46 - 6.7 12.4 11.1 0.0 2.9 0.8 0.0

TAKEOFF -- TARGET IAS 57kts. -- ICAO

BZ32 87.2 B3.7 90.0 75.7 -1.39 -1.36 0.09 - 92.2 96.2 96.3 111.4 111.5 26.8 29.3
: BZ34 86.1 82.8 89.2 75.0 -3.06 -2.97 0.29 - 118.0 81.1 91.9 111.4 126.2 24.7 29.3

BZ36 86.2 82.8 88.6 74.4 -3.16 -3.07 0.48 114.4 80.1 87.9 111.4 122.3 25.6 29.3
BZ38 87.1 83.6 89.8 74.6 -1.31 -1.28 0.06 90.3 96.9 96.9 111.4 111.4 26.7 29.3

BZ40 87.0 83.0 89.9 75.0 -1.00 -0.99 -0.14 - 93.4 100.1 100.2 111.4 111.6 26.2 29.3

Av 86.7 83.2 89.5 74.9 -1.98 -1.93 0.16 - 101.7 90.9 94.7 111.4 116.6 26.0 29.3
St- D' 0.5 0.4 0.6 0.5 1.04 1.00 0.24 13.4 9.5 4.8 0.0 7.1 0.9 0.0
90% CI 0.5 0.4 0.5 0.5 0.99 0.95 0.23 - 12.8 9.1 4.6 0.0 6.8 0.8 0.0

IN
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Table C.26

US/CNMIAMI TEST - MLLES INTERNATIONAL AIRPORT

BELL 206-LI HELICOPTER DOT/TSC
. . 7/25/95

CORECTION DATA

SITE I CENTERLINE - CENTER AUG. 29,1994

ACOUSTIC TRACKINO DATA (ltuWs)
CORRECTED CORRECTIONS (dB) ANGLE (ACTLAL) (REFERENCE) SPEED(&/wc)

- --- ------- ------ ---- ----- - - -- ----------------------- ---- ------

Ev EPNL SEL PNLTS ALU /\I(P) AI) I\2 Ntdv (D") CPA SR CPAR ORR GM REF

6 DEGREE WPROACH -- TARGET IAS 57kts. -- ICAO

CY2 92.1 89.3 94.3 81.1 -1.28 -1.21 0.63 - 127.2 104.6 131.3 119.3 149.8 30.7 29.3
CY4 92.9 90.0 93.5 80.7 -0.57 -0.56 0.52 - 91.2 112.4 112.4 119.3 119.4 31.6 29.3
CY6 92.8 90.1 93.8 81.0 -1.02 -0.99 0.53 - 127.3 107.3 134.9 119.3 150.0 30.6 29.3
CYS 92. 89.9 93.3 81.0 -1.29 -1.23 0.49 - 128.4 104.3 133.1 119.3 152.3 29.7 29.3
CYIO 93.6 90.7 94.1 81.1 -0.84 -0.81 0.12 - 117.7 109.2 123.3 119.3 134.8 2B.2 29.3
CY12 92.3 89.4 94.9 82,4 0.21 0.18 -0.07 - 121.6 121.8 143.0 119.3 140.1 29.3 29.3
CY14 92.9 90.0 94.3 91.9 -0.74 -0.71 0.15 - 126.9 110.4 138.1 119.3 149.2 29.6 29.3
CY16 93.3 90.6 94.9 92.7 -0.63 -0.80 0.41 - 132.4 109.3 146.0 119.3 161.5 30.2 29.3
CYIB 92.6 90.1 95.0 92.4 -1.28 -1.23 0.32 - 122.9 104.2 124.1 119.3 142.1 28.6 29.3

_ 92.8 90.0 94.2 81.6 -0.85 -0.92 0.34 - 121.7 109.3 132.0 119.3 144.4 29.7 29.3
st, TOv 0.4 0.5 0.6 0.7 0.48 0.45 0.23 12.2 5.5 10.9 0.0 12.2 1.1 0.0
90% CI 0.3 0.3 0.4 0.5 0.29 0.28 0.14 - 7.6 3.4 6.7 0.0 7.5 0.7 0.0

TAKEOFF -- TARGET IAS 57kts. -- ICAD

BY3 88.4 95.2 89.0 75.4 -1.31 -1.19 0.38 - 116.6 134.4 150.4 150.9 168.9 29.3 29.3
BY5 89.1 85.3 90.2 75.9 -0.57 -0.54 -0.35 - 117.0 143.7 161.2 150.9 169.3 26.1 29.3
"19 99.3 85.5 91.5 76.3 -1.26 -1.24 0.48 - 107.7 132.6 139.3 150.9 158.4 29.7 29.3
9Y11 88.4 84.9 90.5 76.0 -0.87 -0.60 0.30 - 112.0 138.0 148.9 150.9 162.8 29.4 29.3
BY13 88.3 84.6 99.5 75.1 -1.00 -1.00 0.35 - 101.2 136.3 138.9 150.9 153.8 29.4 29.3
BY15 92.4 88.4 94.6 79.5 3.36 3.25 -0.94 - 110.6 207.5 221.6 150.9 161.2 30.0 29.3
1BY17 99.9 96.4 89.7 75.4 -0.66 -0.66 0.43 - 105.6 140.7 146.1 150.9 156.7 30.7 29.3

A&. 89.4 85.8 90.7 76.2 -0.33 -0.33 0.09 - 110.1 147.6 156.1 150.9 161.6 29.2 29.3
M1* Dv 1.4 1.3 1.9 1.5 1.65 1.60 0.54 - 5.7 26.7 29.0 0.0 5.9 1.5 0.0
90Z C! 1.1 0.9 1.4 1.1 1.21 1.17 0.39 - 4.2 19.6 21.3 0.0 4.3 1.1 0.0

.. 150 i. FLYOVER -- TARGET IAS lllts. -- 0.9%

AMl? 96.1 82.7 89.0 75.2 -2.77 -2.66 0.76 - 108.3 113.1 119.1 150.0 158.0 58.1 60.2
AY20 87.1 83.7 99.8 75.7 -2.18 -2.09 0.51 12.0 120.2 152.6 150.0 190.4 57.3 60.2
AY21 96.9 83.5 89.9 76.4 -2.12 -2.07 0.61 - 129.2 121.0 154.0 150.0 190.9 59.0 60.2
AY22 96.5 83.2 88.6 74.7 -2.09 -2.01 0.61 - 128.2 121.0 154.0 150.0 190.8 59.0 60.2
AY23 87.5 84.2 99.9 76.5 0.34 0.29 -0.16 - 110.6 154.2 164.7 150.0 160.3 59.3 60.2
AY24 88.0 84.7 90.4 77.4 0.32 0.29 -0.16 - 110.6 154.2 164.7 150.0 160.3 59.3 60.2
AY25 87.4 84.0 89.7 76.6 -0.69 -0.67 0.07 - 130.5 139.7 183.7 150.0 197.3 57.9 60.2
AY27 97.6 93.7 90.3 76.5 0.13 0.11 -0.13 - 127.7 151.5 191.6 150.0 189.7 598. 60.2
A28 96.6 83.1 89.4 75.4 0.29 0.27 -0.26 - 127.2 154.1 193.4 150.0 188.2 57.8 60.2
AY29 97.0 83.5 89.5 76.0 0.46 0.42 -0.27 - 117.4 156.7 176.6 150.0 169.0 58.4 60.2
A *Y30 86.7 83.4 90.6 76.2 0.42 0.39 -0.34 - 129.0 156.2 201.0 150.0 193.0 57.4 60.2

V 7.0 83.6 99.7 76.1 -0.72 -0.70 0.11 - 122.3 140.2 168.7 150.0 180.7 58.4 60.2
S" OV 0.6 0.6 0.6 0.7 1.30 1.24 0.42 - 9.7 17.6 23.8 0.0 15.3 0.7 0.0
90- CI 0.3 0.3 0.3 0.4 0.71 0.68 0.23 - 4.8 9.6 13.0 0.0 8.4 0.4 0.0

LL .2.



Table C.27

US/CANADIAN TEST - )ULLED INTERNATIONAL AIRPORT

BELL 2064-LI HELICOPTER DOT/TIC
7/24/5

CORRECTION DATA

SITEs 2 SIDELINE - 150 N. SOUTH AUS. 29,1914

ACOUSTIC TRACKING DATA (etiws)
CORRECTED COECTI)lS iS) ANGLE (ACTUAL) (REFERENCE) .PEEO(m/uac)

Ev EPWL GEL PNLTs Ai. /\I(P) AI(A)/\2 I ld (Do) CPA SR CPAR SR W REF

6 DEGEE APPROACH -- TAET IAN 57kta. -- ICAO

CY2 90.7 98.0 91.0 77.6 -0.15 -0.15 0.25 - 92.8 189.4 189.6 191.7 191.9 30.3 29.3
CY4 92.1 89.4 92.4 73.7 -0.07 -0.40 0.33 - 102.5 190.7 195.4 191.7 194.4 31.5 29.3
CY6 91.2 0.4 91.8 78.3 -0.52 -0.52 0.41 - 97.4 161.9 163.4 191.7 193.3 31.0 29.3
CYI 92.1 39.0 93.0 78.7 -0.27 -0.27 0.11 - 101.1 186.3 169.9 191.7 195.3 29.4 29.3
C110 92.3 39.1 92.7 78.7 -0.07 -0.0 -0.15 - 116.3 190.1 212.2 191.7 213.9 2.1 29.3
CY12 91.9 89.1 93.0 0.4 0.20 0.13 -0.07 - 106.9 195.4 206.6 191.7 202.7 29.3 29.3
CY14 92.6 69.3 92.9 7.8 -0.06 -0.09 -0.06 - 111.4 189.9 204.0 191.7 2,9 Z6 Z?4
CY16 90.6 37.7 91.7 78.7 0.05 0.03 0.15 - 94.4 192.4 193.0 191.7 1YZ.3 a@4 ZY.I
CVI 89.1 06.2 89.3 75.8 -0.446 -0.44 -0.43 - 107.1 162.3 191.3 191.7 200.6 25.6 29.3

91.4 8.5 92.0 78.4 -0.15 -0.16 0.06 - 103.6 168.8 194.1 191.7 199.1 29.4 29.3
"U-v 1.1 1.0 1.2 1.2 0.23 0.22 0.27 6.0 4.4 9.4 0.0 7.4 1.3 0.0

90Z CI 0.7 0.6 0.3 0.9 0.14 0.14 0.16 - 5.0 2.7 5.8 0.0 4.6 1.1 0.0

TAKEOFF - TARGET IA8 57klt,. -- ICA

M 68.4 84.5 0.9 74.5 -0.42 -0.45 0.01 - .0 204.3 206.9 212.6 215.4 25 29.3
BTS 68.5 84.3 39 n.6 -0.01 -0.07 -0.53 - 9. 212.2 214.6 212.8 215.2 %.9 29.3
sV9 0.1 65.7 0.4 75.5 -0.46 -0.49 0.11 - 96.6 202.4 204.9 212.0 215.2 29.0 29.3

VII NO TRACKING DATA
W13 8.3 64.4 9.4 74.3 -0.35 -0.36 0.02 - 107.2 205.1 214.7 212.6 222.7 29.4 29.3
IY15 39.6 5.3 90.6 75.2 -0.47 -0.47 0.25 - 97.1 202.9 204.5 212.8 214.4 30.0 29.3
!V17 68.8 84.7 90.7 75.4 -0.19 -0.19 0.20 - 106.7 208.6 217.8 212.8 222.2 30.2 29.3

39.0 84.8 90.2 74.6 -0.32 -0.34 0.01 - 101.2 206.0 210.6 212.8 217.5 23.7 29.3
ODv 0.7 0.6 0.5 0.7 0.19 0.17 0.23 - 4.5 3.0 5.8 0.0 3.8 1.6 0.0

9 CI 0.6 0.5 0.4 0.6 0.15 0.14 0.23 - 3.7 3.1 4.8 0.0 3.2 1.3 0.0

150 a. FLYIWR - TARGET lAN 117, .. -- 0.9-

AV19 68.4 84.9 9.0 76.4 -1.36 -1.27 0.25 1.02 104.1 196.9 192.9 212.1 216.8 .0 S.2AY0 0.0 84.1 0.3 75.4 -.98 -0.96 0.23 0.96 101.2 192.2 197.4 212.1 217.9 5.9. 2 ' .
AY21 H.0 05.6 91.0 77.2 -.81O -.90 0.14 1.14 123.4 196.0 23.8 212.1 25.1 58.6 60.2 .
A22 NO TRACKIN DTA
AY23 09.0 05.6 91.4 77.4 0.15 0.12 -0.10 1.20 112.9 213.9 222.3 212.1 230.3 59.2 40.2
AY24 NO TRACKING DATA
AY25 09.0 35.3 90.5 76.1 -0.19 -0.20 -0.08 1.24 100.7 207.4 211.1 212.1 215.9 .1 4.
AY27 39.0 35.5 91.0 76.6 0.3 0.30 -0.19 1.20 114.6 216.3 240.1 212.1 233.4 -.9 4-.2
AY20 95.8 92.8 67.3 74.4 0.17 0.14 -0.17 1.01 105.4 215.0 223.0 212.1 22Z0.0 1.4 404AY29 68.0 84.2 39.9 75.4 0.26 0.25 -0.20 1.02 104.3 217.5 224.5 212.1 216.9 U.5 40.2
AY3 65.7 62.7 6.6 73.9 -0.19 -0.19 -0.15 0.90 127.9 206.4 264.2 212.1 268.9 57.4 60.2

08.0 84.5 39.7 75.9 -0.29 -4.29 -0.03 1.06 110.7 206.2 224.5 212.1 230.9 56.5 40.2
SUDv 1.3 1.2 1.7 1.2 0.62 0.53 0.18 0.12 9.7 11.7 22.1 0.0 18.7 0.5 0.0
90 CI 0.3 0.7 1.0 0.7 0.38 0.36 0.11 0.06 6.0 7.2 13.7 0.0 11.6 0.3 0.0

'1
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Table C. 28

US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

BELL 206-LI HELICOPTER DOT/TSC
., 7126/85

CORRECTION DATA

SITE: 3 SIDELINE - 150 N. NORTH AUG. 29,1984

ACOUSTIC TRACKING DATA (Iotws)
CORRECTED CORRECTIONS (dB) ANGLE (ACTUA.) (REFERENCE) SPEED(s/sec)

Ev EPHL .EL PNLTs AL /\I(P) /\I(A) /\2 Madv (Deg) CPA SR CPM SRR GRND REF

6DEGREE APPROACH -- TAGET IAS 57kts. -- CAD

CY2 86.1 82.6 85.8 70.9 -0.91 -0.90 0.50 - 102.0 175.5 179.5 191.7 196.0 30.8 29.3
CY4 87.2 83.9 85.4 71.7 -0.53 -0.52 0.51 - 120.8 183.2 213.2 191.7 223.1 31.8 29.3
C6 - 83.4 87.6 73.4 -0.33 -0.36 - - 99.7 185.5 188.1 191.7 194.4 31.0 29.3
CII 87.6 84.2 87.2 73.6 -0.72 -0.69 0.20 99.3 178.4 180.8 191.7 194.2 29.1 29.3
CYIO 86.9 83.5 85.4 71.6 -0.64 -0.60 0.03 100.6 180.1 183.3 191.7 195.0 28.2 29.3
CY12 86.7 83.0 86.9 71.9 -0.04 -0.06 0.00 - 100.4 190.5 193.7 191.7 194.9 29.2 29.3
CY14 87.1 83.7 86.1 72.7 -0.30 -0.28 -0.35 - 127.5 186.2 234.6 191.7 241.5 26.5 29.3
CY16 87.9 84.6 88.0 73.6 -0.74 -0.70 0.41 - 102.0 178.0 182.0 191.7 196.0 30.4 29.3
CYIB 87.4 84.0 88.5 74.1 -0.47 -0.44 0.21 - 100.9 182.8 186.2 191.7 195.2 29.7 29.3

A Vg. 87.1 83.7 86.7 72.6 -0.52 -0.51 0.19 - 105.9 182.2 193.5 191.7 203.4 29.6 29.3
g4Dv 0.6 0.6 1.1 1.1 0.27 0.25 0.29 - 10.5 4.7 18.6 0.0 17.0 1.6 0.0
901 CI 0.4 0.4 0.7 0.7 0.17 0.16 0.20 - 6.5 2.9 11.5 0.0 10.6 1.0 0.0

TAKEOFF -- TAGET IAS 57kts. - ICAG

B83 87.8 83.7 89.4 73.8 -0.42 -0.44 0.15 - 107.5 204.3 214.3 212.6 223.1 29.4 29.3
BY5 87.2 83.3 89.5 73.6 -0.01 -0.07 -0.38 - 102.4 212.2 217.3 212.8 217.8 26.6 29.3
MY9 87.3 83.5 90.4 74.8 -0.51 -0.49 0.19 - 116.7 202.6 226.9 212.8 238.1 29.5 29.3
BY11 87.0 83.1 89.4 73.7 -0.32 -0.31 -0.05 - 115.2 206.4 228.1 212.8 235.1 28.3 29.3
8Y13 87.5 83.6 88.1 72.6 -0.35 -0.35 0.46 - 109.5 205.1 217.6 212.8 225.7 31.7 29.3
BY15 87.2 83.6 88.7 73.2 -0.24 -0.23 0.00 - 107.8 207.8 218.3 212.8 223.4 28.8 29.3
8Y17 87.5 83.7 89.3 73.7 -0.17 -0.20 0.32 - 143.7 208.6 352.8 212.6 359.8 31.1 29.3

87.3 83.5 89.3 73.7 -0.29 -0.30 0.10 - 114.7 206.7 239.3 212.8 246.2 29.4 29.3
s"-Dv 0.3 0.2 0.7 0.7 0.17 0.14 0.27 - 13.7 3.2 50.3 0.0 50.6 1.6 0.0
90 CI 0.2 0.2 0.5 0.5 0.12 0.11 0.20 - 10.1 2.3 36.9 0.0 37.2 1.2 0.0

150 m. FLYOVER -- TARGET lAS 117kts. -- 0.9Vh

AY19 88.9 84.8 91.3 76.9 0.01 -0.03 -0.13 0.90 134.8 211.3 297.7 212.1 298.9 58.2 60.2
1120 88.3 84.6 89.4 75.2 -0.99 -1.00 0.10 1.08 116.6 192.2 218.8 212.1 241.5 57.2 60.2
AY21 87.7 84.1 89.8 76.0 -1.30 -1.26 0.35 1.14 101.9 186.2 190.3 212.1 216.8 59.1 60.2
AY22 NO TRACKING DATA
AY23 87.6 84.2 88.9 76.1 0.25 0.19 -0.12 1.07 107.2 215.6 225.7 212.1 222.1 59.2 60.2
A124 NO TRACKING DATA
AY25 07.6 64.1 8.7 75.6 -0.47 -0.47 -0.01 1.11 128.1 201.9 256.6 212.1 269.6 57.9 60.2
A127 - 84.3 89.0 75.8 -0.23 -0.22 1.06 98.5 207.3 209.6 212.1 214.5 59.0 60.2
AY28 88.3 84.4 90.5 75.6 0.16 0.14 -0.19 1.14 113.4 215.0 234.2 212.1 231.1 58.2 60.2
AY29 7.3 83.9 88.0 75.2 0.20 0.16 -0.17 0.90 105.6 215.6 223.9 212.1 220.2 58.5 60.2
AY30 08.4 84.6 90.6 75.2 0.56 0.53 -0.38 1.02 116.7 223.7 250.5 212.1 237.5 57.4 60.2

88.0 84.3 89.6 75.7 -0.20 -0.22 -0.07 1.05 113.9 207.7 234.1 212.1 239.1 58.3 60.2
I"Dr 0.5 0.3 1.1 0.6 0.61 0.59 0.22 0.09 12.1 12.2 31.1 0.0 28.1 0.7 0.0
90 CI 0.3 0.2 0.7 0.3 0.38 0.37 0.15 0.06 7.5 7.5 19.3 0.0 17.4 0.4 0.0

I



Table C.29

US/CANMIAN TEST - IDILLES INTERNATIONML AIRIRT

BELL 206-1.1 HELICOPTER DOT/TSC
8/ 1/65

CORRECTION DATA

SITE: 4 CENTERLINE - 150 N. NEST AUG. 29,1964

ACUSTIC TRACKING DATA (Vituis)
CORRECTED CIRRECTIONS (do) ANGLE (ACTUAL) (REFERENCE) SPEED( /ec)

Ev EPNL SEL PN. M. AI AIM(A) /\2 dv (D) CPA SR CPAN SlR IS RFU

6 DEOEE APPROACH - TARGET IAS 57kts. -- ICAO

CY2 91.5 98.6 93.6 81.4 -0.92 -0.98 0.49 - 136.5 123.0 176.7 135.0 196.1 30.6 29.3
CY4 91.8 69.0 92.4 79.8 -1.09 -1.06 0.75 - 107.3 120.4 126.1 135.0 141.4 31.9 29.3
C16 92.7 90.0 92.6 79.8 -0.96 -0.92 0.51 - 117.8 122.3 138.2 135.0 152.7 30.6 29.3
CI 92.4 69.9 93.4 90.9 -1.42 -1.35 0.47 - 124.9 116.5 142.1 135.0 164.7 29.2 29.3

,' CYIO 92.6 69.6 93.4 61.0 -0.49 -0.47 0.07 - 125.7 129.3 157.9 135.0 166.3 26.7 9.3
CY12 92.1 9.6 93.1 90.8 0.00 -0.01 0.09 - 123.0 134.9 160.6 135.0 160.9 29.9 29.3
CY14 91.1 08.2 91.0 76.5 -0.95 -0.91 0.25 - 122.7 122.3 145.4 135.0 160.5 2.8 29.3
CY16 NO TRACKING DATA
CYB 90.9 98.1 90.9 78.6 -1.52 -1.44 0.67 - 121.6 115.4 135.5 135.0 158.5 30.4 29.3

91.9 9.2 92.6 90.1 -0.92 -0.88 0.41 - 122.4 122.9 146.1 135.0 162.6 30.0 29.3
-iDv 0.7 0.7 1.1 1.1 0.49 0.46 0.25 - 8.2 6.3 16.8 0.0 15.6 1.1 0.0
M1 C1 0.5 0.5 0.7 0.7 0.33 0.31 0.17 - 5.5 4.2 11.3 0.0 10.5 0.7 0.0

IAEOFF -- TET IAS 57kts. -- ICAD

BY3 6.9 83.4 87.8 74.0 -1.22 -1.13 0.05 - 94.6 171.3 171.9 190.4 191.0 27.4 29.3
B5 0.0 4.3 87. 74.1 -0.25 -0.27 0.62 - 125.5 186.9 229.7 190.4 233.9 25.1 2.3M'# 07.7 83.6 89.8 74.9 -1.57 -1.44 -0.33 - 120.8 166.6 193.9 1"0.4 221.6 24.6 29.3
8Y11 67.6 64.1 67.7 73.4 -1.08 -1.01 0.15 - 100.9 172.5 175.6 190.4 193.9 26.2 29.3
3113 67.6 64.0 98.5 74.4 -1.22 -1.14 0.25 - 110.5 170.4 182.0 190.4 203.3 26.6 29.3
3115 67.6 64.0 98.2 73.7 -0.92 -0.69 0.03 - 99.6 174.4 176.9 190.4 193.0 27.6 29.3
6117 6.4 83.0 8.4 74.3 -0.86 -0.78 -1.24 - 131.6 177.0 236.9 190.4 254.6 20.9 29.3

V7.4 83.6 98.3 74.1 -1.02 -0.95 -0.24 - 112.0 174.2 195.3 190.4 213.1 26.1 29.3
21 Ov 0.6 0.5 0.7 0.5 0.41 0.37 0.53 - 14.3 6.5 27.0 0.0 24.5 2.7 0.0
901 CI 0.4 0.3 0.5 0.3 0.30 0.27 0.39 - 10.5 4.6 19.8 0.0 18.0 2.0 0.0
156 s. FLYIER - TARGET IAS 117kts. -- 0.9%

AY19 87.5 94.1 90.7 77.1 -2.71 -2.59 0.77 0.51 131.9 114.5 154.0 150.0 201.6 56.' 60.2
AY20 08.2 64.9 90.7 76.7 -2.09 -2.00 0.47 0.54 126.4 121.4 150.9 150.0 166.4 57.i 60.2
*Y21 68.1 64.6 91.1 77.4 -2.27 -2.20 0.70 0.57 127.4 119.2 150.1 150.0 198.9 51.6 60.2
AY22 NO TRACKING DATA
*123 98.7 85.4 91.7 78.4 0.14 0.10 -0106 0.60 126.5 151.1 193.1 150.0 191.8 59.6 60.2
AT24 NO TRACKING DATA
125 7.7 84.7 69.6 76.5 -0.50 -0.49 0.03 0.62 129.8 142.2 185.0 150.0 195.2 58.2 60.2

*127 08.7 85.2 92.2 78. 0.52 0.47 -0.24 0.59 125.6 157.4 193.7 150.0 194.6 59.1 60.2
*1 - 65.1 92.1 77.9 0.25 0.21 - 0.57 132.3 153.3 207.2 150.0 202. 57.9 60.2
AY29 08.0 64.6 90.9 77.5 0.19 0.17 -0.15 0.51 119.6 152.7 175.5 150.0 172.5 56.9 60.2
*Y30 98.9 65.4 91.6 77.2 0.36 0.33 -0.32 0.51 126.2 155.3 192.4 150.0 165.6 57.4 60.2

98.2 64.9 91.2 77.5 -0.68 -0.67 0.15 0.56 127.5 140.8 176.0 150.0 190.0 58.5 60.2
"Ov 0.5 0.4 0.6 0.8 1.30 1.23 0.43 0.04 3.8 17.4 21.5 0.0 9.3 0.9 0.0

90 CI 0.3 0.3 0.5 0.5 0.90 0.77 0.29 0.03 2.4 10.8 13.3 0.0 5.8 0.5 0.0



Table C. 30

US/CANAD!AN TEST - DULLES INTERNATIONAL AIRPORT

BELL 206-LI HELICOPTER DOT/TSC
8 1185

CORRECTION DATA

SITE: 5 CENTERLINE - 150 N. EAST AUG. 29,1984

ACOUSTIC TRACKING DATA (Meters)
CORRECTED CORRECTIONS (dB) ANGLE (ACTUAL) (REFERENCE) SPEED(k/. c)

Ev EPNL SEL PNLTi ALa /\I(P) /\1(A) /\2 hadv (Dec) CPA SR CPAR SRR RND REF

6 EGREE APPROACH -- TARGET IAS 57kts. -- ICAG

CY2 93.1 90.2 95.5 82.5 -1.33 -1.27 0.67 - 126.5 90.2 112.2 103.7 128.9 30.9 29.3
CY4 93.6 90.9 95.3 83.3 -0.17 -0.18 0.33 - 126.6 101.8 126.9 103.7 129.2 31.2 29.3
CY6 92.9 89.9 95.5 83.1 -0.43 -0.44 0.38 - 134.2 99.0 138.1 103.7 144.6 30.9 29.3
CS 93.5 90.6 94.7 82.4 -0.66 -0.64 0.17 - 131.8 96.7 129.6 103.7 139.0 28.9 29.3
CYl0 93.7 91.2 95.5 83.1 -0.90 -0.87 0.14 123.1 94.1 112.3 103.7 123.7 28.1 29.3
CY12 92.6 89.6 96.2 83.6 0.23 0.21 -0.14 - 123.1 106.1 126.7 103.7 123.8 28.9 29.3
CY14 93.3 90.6 94.5 81.8 -0.65 -0.63 -0.20 92.4 96.6 96.7 103.7 103.7 26.5 29.3
CY16 92.9 90.4 95.6 83.6 0.29 0.26 0.04 - 130.1 106.7 139.5 103.7 135.5 30.2 29.3
CY18 93.6 91.1 95.5 83.2 -1.02 -0.98 0.56 - 133.3 93.1 128.0 103.7 142.5 30.8 29.3

Atj 93.2 90.5 95.3 83.0 -0.52 -0.50 0.22 - 124.6 98.3 123.3 103.7 130.1 29.6 29.3
S"dOv 0.4 0.5 0.5 0.6 0.55 0.52 0.30 12.7 5.7 13.8 0.0 12.5 1.6 0.0
MOZ CI 0.2 0.3 0.3 0.4 0.34 0.32 0.18 - 7.9 3.5 8.5 0.0 7.8 1.0 0.0

TAKEOFF -- TARGET IAS 57kts. -- ICAQ

BY3 89.3 85.6 91.4 76.7 -1.30 -1.30 0.38 108.7 97.4 102.8 111.4 117.6 28.9 29.3
BY5 89.6 85.7 90.9 76.3 -0.99 -1.00 -0.21 - 99.8 100.5 102.0 111.4 113.1 25.9 29.3
BY9 90.2 86.4 92.6 77.8 -1.17 -1.17 0.55 - 119.3 98.7 113.2 111.4 127.8 30.4 29.3
BY11 90.4 86.6 93.5 78.5 -0.64 -0.65 0.52 100.0 104.1 105.7 111.4 113.1 31.4 29.3
BY13 89.1 85.3 91.7 76.7 -0.83 -0.82 0.17 - 107.2 102.1 106.9 111.4 116.6 28.6 29.3
BY15 90.6 86.5 92.9 77.7 -0.50 -0.51 -0.20 - 108.9 105.6 111.6 111.4 117.7 26.9 29.3
BY17 90.5 86.7 91.8 77.5 -0.56 -0.54 -0.21 - 103.5 105.3 108.3 111.4 114.6 26.8 29.3

A . 90.0 86.1 92.1 77.3 -0.86 -0.86 0.14 - 106.8 102.0 107.2 111.4 117.2 28.4 29.3
S D 0.6 0.6 0.9 0.8 0.31 0.31 0.35 - 6.7 3.2 4.2 0.0 5.1 2.0 0.0
901 CI 0.4 0.4 0.7 0.6 0.23 0.23 0.26 - 4.9 2.4 3.1 0.0 3.7 1.5 0.0

150 m. FLYOVER -- TARGET IAS 117kts. -- 0.9Vh

AY19 86.6 83.3 88.8 75.5 -2.63 -2.51 0.68 0.51 106.1 114.9 119.6 150.0 156.1 57.6 60.2
AY20 87.7 84., 0.3 78.0 -2.26 -2.15 0.60 0.54 120.8 119.0 138.5 150.0 174.6 58.1 60.2
AY21 86.9 83.7 89.4 76.1 -2.23 -2.16 0.60 0.57 126.1 119.5 148.0 150.0 185.7 58.3 60.2
AY22 NO TRACKING DATA
AY23 87.8 84.6 90.1 77.1 0.43 0.37 -0.19 0.60 126.1 155.4 192.4 150.0 185.8 59.2 60.2
AY24 NO TRACKING DATA
AY25 87.6 84.3 90.7 76.7 -0.40 -0.40 -0.04 0.62 129.2 143.6 185.3 150.0 193.5 57.8 60.2
AY27 - 84.4 90.9 76.9 0.23 0.20 - 0.59 97.5 153.1 154.5 150.0 151.3 58.6 60.2
AY2S 87.4 83.9 90.3 76.3 0.13 0.11 -0.16 0.57 125.1 151.7 185.5 150.0 183.4 58.4 60.2
AY29 17.4 84.1 90.2 76.8 0.44 0.54 -0.36 0.51 129.8 158.5 206.3 150.0 195.2 57.7 60.2
AY3O 87.0 83.8 88.8 75.4 0.38 0.34 -0.33 0.51 107.7 155.5 163.2 150.0 157.4 57.4 60.2

7Av. 8.3 84.0 90.0 76.5 -0.66 -0.63 0.10 0.56 118.7 141.3 165.9 150.0 175.9 58.1 60.2
"Dv 0.4 0.4 0.8 0.8 1.32 1.26 0.45 0.04 11.8 18.1 28.4 0.0 16.8 0.6 0.0
Z Ci 0.3 0.3 0.5 0.5 0.82 0.78 0.30 0.03 7.3 11.2 17.6 0.0 10.4 0.4 0.0

%k



APPENDIX D

Magnetic Recording Acoustical Data for Static Operations

This appendix contains "As Measured" 1/3-octave noise data for static
tests conducted on August 27 and 29, 1984. Time averaged (approximately
32 seconds) data are reported for acoustical emission directivity angles
established every 45 degrees from the nose of the helicopter. In

"addition, the standard deviation of 16 consecutive 2-second data samples
for emission angle are presented. A detailed analysis of static data is
contained in Section 8.9

The reader may also find It helpful to refer to Figure 11, a diagram of
the acoustical emission angle convention.

'S.



Table D. I

US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

BELL 206-Li HELICOPTER OOT/TSC
1/ 7/85

1/3 OCTAVE NOISE DATA -- STATIC TESTS

AS MEASUREO""W

SITE3 1H (HARD SURFACE) - 150 H. EAST AUG. 27,1994

9 HOVER IN GROUND-EFFECT
AVERAGE LEVEL

LEVELS I ACOUSTIC EMMISION ANGLES OF (DEGREES) OVER 360 DEGREES

BAND
NO. 0 45 90 135 180 225 270 315 ENERGY AVE ARITH Std

* * ** Dv
SOUND PRESSURE LEVEL dB r* 20 microPascal

14 74.7 75.2 76.4 75.3 76.1 76.0 72.8 72.5 75.1 30.4 74.9 1.5
15 61.0 61.8 63.0 62.1 63.7 62.9 60.8 60.0 62.1 22.7 61.9 1.3
16 70.6 71.8 73.9 70.5 75.4 72.7 71.1 71.2 72.5 37.9 72.1 1.7
17 67.2 69.3 70.8 69.9 71.7 70.8 68.9 68.8 69.9 39.7 69.7 1.4
18 65.1 67.6 68.3 70.6 69.0 67.4 66.4 65.1 67.8 41.6 67.4 1.9
19 70.1 71.6 72.3 75.6 76.0 76.3 70.6 71.7 73.7 51.2 73.0 2.5
20 63.0 65.5 67.3 69.8 69.5 68.6 64. 64.1 67.2 48.1 66.5 2.6
21 61.2 62.2 64.4 69.5 69.3 65.7 61.6 61.3 65.7 49.6 64.4 3.5
22 64.9 67.9 73.5 74.0 76.2 73.2 64.4 65.8 72.0 58.6 70.0 4.7
23 62.8 65.9 68.5 73.2 74.0 70.6 64.9 65.1 69.8 58.9 68.1 4.1
24 63.9 69.8 73.7 75.7 77.8 73.3 66.1 66.8 73.1 64.5 70.9 5.0
25 64.4 68.5 73.6 77.2 77.8 71.6 66.2 66.0 73.2 66.6 70.7 5.2
26 64.1 68.0 71.7 77.5 78.7 72.1 66.4 65.6 73.5 68.7 70.5 5.5
27 63.4 67.6 70.3 76.4 78.4 72.4 65.2 65.7 72.9 69.7 69.9 5.5
28 61.2 66.4 69.3 74.3 77.2 71.9 64.5 65.6 71.6 69.7 68.8 5.4
29 60.1 66.5 67.1 65.9 73.5 69.9 62.4 64.9 69.1 67.3 66.3 4.2
30 56.5 64.0 64.5 62.0 69.9 65.1 59.7 61.9 64.6 64.6 62.9 4.0
31 54.7 62.2 62.4 60.0 67.4 63.7 58.3 60.7 62.5 63.1 61.2 3.8
32 51.7 59.4 59.6 56.0 63.4 61.3 55.2 58.0 59.3 60.3 58.1 3.7
33 49.8 56.8 56.6 53.2 60.2 58.9 52.0 55.6 56.5 57.7 55.4 3.5
34 49.6 55.6 54.4 50.8 59.1 57.4 49.3 53.5 55.0 56.3 53.6 3.8
35 47.2 53.6 52.2 48.3 57.2 55.5 46.4 51.1 52.9 54.1 51.4 3.9
36 44.8 50.9 49.8 45.2 54.3 53.1 42.3 48.4 50.2 51.2 48.6 4.2
37 42.0 47.6 46.7 42.1 51.2 50.0 39.0 44.7 47.1 47.6 45.4 4.2
38 40.6 45.5 44.6 39.5 48.4 47.1 37.4 43.2 44.6 44.5 43.3 3.8
39 38.1 42.6 41.4 36.2 44.9 43.5 34.9 40.8 41.4 40.3 40.3 3.6
40 32.9 37.4 36.2 30.8 39.1 37.7 30.2 35.6 36.0 33.5 35.0 3.3

AL 68.0 73.5 75.7 79.3 82.0 77.0 70.3 71.7 76.8 76.8 74.7 4.7
OASPL 79.2 81,4 83.7 85.9 87.7 84.3 79.5 79.8 83.7 - 82.7 3.2
PNL 79.8 84.6 87.1 89.8 92.6 88.2 81.5 82.7 87.9 - 85.8 4.4
PNLT 80.8 85.5 88.2 90.7 93.8 89.6 82.3 83.8 88.9 - 86.8 4.5

STANDARD DEVIATION(dB) OF 16-2 SECOND SAMPLES OF DATA
@ACOUSTIC EMMISION ANGLE SHOWN ABOVE

14 0.4 0.3 0.5 0.7 0.4 0.4 0.5 0.5

15 0.4 0.5 0.5 0.9 0.3 0.5 0.7 0.6
16 0.7 0.5 0.8 1.0 0.3 0.5 0.9 0.5
17 0.7 0.7 1.0 2.1 0.6 0.8 1.2 0.8
is 0.9 1.0 2.1 1.8 0.9 1.0 1.9 1.3
19 1.0 2.5 2.7 1.0 0.3 0.9 2.1 1.0
20 1.4 2.2 1.9 2.0 0.7 0.5 1.6 1.1
21 1.7 1.4 2.0 2.3 1.6 1.1 1.4 1.0
22 1.7 2.2 2.4 1.1 1.2 1.2 1.4 1.4
23 1.5 1.8 1.9 2.4 1.4 1.2 2.0 1.0
24 1.5 2.0 2.8 2.4 1.3 1.1 2.1 1.3
25 1.3 1.8 3.5 3.6 2.1 1.4 3.3 1.2
26 1.4 1.8 3.8 3.8 2.4 1.6 2.8 1.6
27 1.7 1.9 3.8 3.7 3.0 2.0 2.9 1.6
28 1.9 2.7 3.9 3.9 2.9 2.5 3.1 2.0
29 2.2 3.4 3.9 4.0 2.8 2.6 2.8 2.6
30 2.2 3.4 3.9 3.6 3.0 2.0 2.7 2.1
31 2.0 3.7 3.5 3.7 3.2 2.3 2.9 2.1
32 1.9 3.8 3.5 3.3 3.1 2.3 2.5 2.1
33 2.0 3.6 3.3 3.6 2.9 2.2 2.1 2.2
34 2.1 3.6 3.0 3.2 3.2 2.4 1.9 2.2
35 1.9 3.3 2.5 2.8 3.2 2.2 1.7 2.
36 1.9 3.4 2.5 2.5 3.0 2.1 1.3 2.3
37 2.0 3.4 2.3 2.1 2.9 2.0 1.2 2.2
38 1.9 3.2 2.0 2.0 2.8 2.1 1.0 2.4
39 1.9 3.2 1.9 1.9 -.6 2.1 0.9 2.5
40 1.8 3.2 2.0 1.7 2.4 2.1 0.8 2.2

AL 1.4 2.4 3.4 3.4 2.4 1.8 2.2 1.5
OASPL 0.4 0.9 1.7 2.0 1.3 0.6 1.0 0.3
PNL 1.3 2.0 2.9 3.1 1.9 1.5 1.8 1.2
PNLT 1.3 2.1 2.9 3.0 1.9 1.5 1.6 1.2

BANDS 14 TO 40 - STANDARD 1/3 OCTAVE BANDS 25 TO 10KHz
- UNEIGHTED ENERGY AVERAGE OF MEASURED LEVELS OVER 160EGREES4 A-1IGHTID ENERGY AVERAGE OF MEASURED LEVELS OVER 360 DEGREES
- UNWE IGHT D ARITHMETIC AVERAGE OF MEASURED LEVELS OVER 360 DEGREES
- 32 SECOND AVERUING TIME

" . " "°, ., " •. . .. " .- , • .- .. • o. . ," -. • , - . .•. - • .. - . , -. . • . , . .. • • •
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Table D.2

-\ US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

BELL 206-Li HELICOPTER DOT/TIC
1/ 7/35

1/3 OCTAVE NOISE DATA -- STATIC TESTS

AS MEASURED****

SITEo IN (HARD SURFACE) - 150 N. EAST AUG. 27,1994

FLIGHT IDLE AVERAGEAVEREL
LEVELS 9 ACOUSTIC ENMISION ANGLES OF (DEGREES) OVER 360 DEREES

BAND
NO. 0 45 90 135 190 225 270 315 ENERGY AVE ARITH ltd

SOUND PRESSURE LEVEL d9 re 20 microPbscal 0 0* 0*0 Dv

14 73.9 73.3 73.1 73.5 73.0 73.2 74.0 73.6 73.5 23.9 73.4 0.4
60.9 60.3 61.2 60.5 60.6 61.6 60.60. 60.9 21.4 60.e 0.4

16 71.7 71.6 71.3 71.5 70.9 71.2 72.4 72.7 71.7 37.1 71.6 0.6
17 69.1 6. 68 6 66.9  68,3 69.0 69.7 68.7 38,f 68.7 0.0i's 1 6.2 6,2 66.9 6t. 56 ,46. 7. 6-4*13. .

.9 71.9 69.3 72.7 72.7 2.0 66.5 74.5 11 49.4 1.3
14.6 64.1 64.5 64.8 3.4 62.2 65.7 64. 45.1 64.0 1.1

6. 61.9 61.9 61.9 .2 58.1 60.9 6032 44.1 59.7 .26. ..0 68.3 70.3 72.9 6J. 6,.0 63.7 68.4 5w.0 67.2 346y 64.2 64.7 67.6 66.2 62~63.9 63,.p 64.6 3,.7 6441 •.

":i 6,..5 67.3 70.0 70.4 71.3 66.3 68.1 67.53 69.6 60.0 67.9 2.9
25 196 65.1 67.8 70.7 68.0 62.8 67.5 64.9 66.9 60.3 65~3.5

0 .1 64.9 46.7 69.3 67.0 62.1 65.3 64.1 65.6 60.8 645: 37
.4 64.4 #0.S 69.2 65.5 60.9 65.2 62.3 64.8 61.4 6.1 1.9
.;164.1 6.a.0 67.9 64.6 60.3 64.6 60.9 64.0 62.1 62 5 4.5

35 .V 6 .5, 4.0 3.5 44.9 46.1 45.9 49.2 4. 47.2 4.9
46.437344.12 47.2 39.3 39.3 41.62.0 43.3 43.8 41.6 4.4
43 . .5 66 4 . . 54.8 61 4 4.

3 7. 3.2 3.0 41.2 39.9 3.8 7.8141 31.5 32.4 33.4 27.9 30.4 36.1 35.3 . 32. 4.6

AL 61.9 71.2 71.7 74.1 72.6 66.5 70.6 69.0 70.8 70.9 69.6 3.9
OA4PL 73.9 50.0 30.2 81.6 81.1 79.0 79.7 90.5 80. - 90.1 0.9PNL 74.9 52. 6 82.7 95.0 84.7 78.7 91.3 80.3 1 2.3 - 91.3 3.3

PN3T 76.2 3.7 3.6 6.2 86.2 80.0 82.0 1.9 3.4 - 82.5 3.3

STANDARD DEVIATION(d8) OF 16-2 SECOND SAMPLES OF DATA
8ACOUSTIC EMNISION ANGLE SHOWN ABtOVE

14. 01, 7 02 50.450 3. 04 60.2 0.

13 .a 0.4 0. 08.3 0.6 0.6 0.2
1 .9 06.640.7 40.3 0 . .4:02 0.2
17 0.4 0.4 0.8 0.5 0.9 0.3 0.4 0.4
13 0.7 0.5 0.7 0.7 0.9 0.6 0.6 0.8
40 0. 0.9 2.1 0.9 0.5 0.6 1.2 1 .1

07 0.4 1.6 1.1 0.9 0.6 0.9 0.9
""21 1.1 1..0 1.9 1.7 0.8 1.0 1.2 1.0

AL 61.1 71.5 71.7 741 02.9 16.501.0 16.2 08 .8 6. .

.2 1.1 1.1 0.9 1.2 1.1 0.5 0.9
24 1.0 18.4 0.9 1.2 .3 1.6 1.3 1.42 062 1.7 1.6 0.8 1 0.6 13. 18.3 1.42. 2 ..2 . .2 1.6 1.7 1.9 .3
29 2.1 0.4 2.3 2. 2. 2 .3 1.5 20i

16 0. 0.3 0.5 0.4 0.2 0.219 0 09 2.6 3.60 .5 3.61 .2 1 .

0 1 0.4 : 1.6 1. .6 0-.9 0.9

21 1. ..0 3.0 37 .4 3.1 2 .4
1. 1. 1.7 2.9 2.9 3.7 2. 3.12
:.2 1.1 3. 09 4.1 2. 5 3.0 .

34 1.0 14 3 4.9 3 . 2.2 3.0 2.6
5 .4 1.7 3.1 2.3 3.0 2.4

4.2 2.6 2.2 2.9 2.4

40 1.4 3 1232:4 1 21.6 2.5

AL 0.9 2.9 1.6 1..6 1.5 21 1.3

OAIPL 0.4 0 0. 0.6 0. . .4 0.5

6 .4 1.4. 26 .2 2.8 2.4

. 14.T 40- .TA9A991/3 OCTAVE AD. 25 T9 19

J32 ECOND AVERGING TINE J J k3VILAvI iO

ED ". - ,.- - - - -,H- . .



Table D.3

US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

BELL 206-LI HELICOPTER DOT/TI1/ 7/B1
1/3 OCTAVE NOISE DATA -- STATIC TESTS

AS MEASURED*W**

SITE% 1N (HARD SURFACE) - 150 M. EAST AUG. 27,1904

GROUND IDLE
AVEtAQ kic lVl

LEVELS I ACOUSTIC EMMISION ANGLES OF (DEGREES) OVR 360E OREs

BAND
NO. 0 45 90 135 190 225 270 315 ENERGY AVE ARITH ltd

SOUND PRESSURE LEVEL d8 re 20 microPascal

14 5Z.1 49.9 57.1 56.0 53.9 46.4 59.1 56 5. 2 10. 5 3.94
15 5334.6 55.1 54.4 50.9 45.9 55.2 514 5.9 13.5

*-16 52. 45. 53.6 52.6 49.1 47.0 54.7 5 .9 5.0 17.4 ~11: .5
17 51.9 49.5 52.3 53.0 52.2 53.6 52.9 53,5 5.5 22.3 5" 3 1.3
19 46.7 42.4 49.4 49.3 46.2 45.5 49.9 11 46. 2 22.0 O7. 2.

9 49.3 491g.: 1.9 49.4 51.2 49.9 51.0 50. .9 .1
* 47.4 520 20 5.23 49.8 60.9 50.5 49.5 54 74,9

43.9 46.2 - 0.4 52.0 46.5 62.3 47.6 44.5 4.3 6.
j2: ;17 5.354 4 IO,: 9 7za 7,3 ;E 6.4 5 .7 57.4 62.3 44. : 4,01 1

24 520 4 5 5.1 57.4 54.9 61.6 53.1 50. .340.25 0 2 • 4 52.1 53.9 50.5 59. 538 50.3 49.•1 1.4 6 63.1

!! 4** 49.7 40.3 50.6 49.0 it 46.9 45.2 4 S. 4
'7 4 71.4 50. 50.4 50.0 6 50.0 47.2 %I.j 47.9 6
42 .6 46.1 46.9 49.7 49.4 54.2 45.9 42.0 4 . 46.6 46. .9

29 44.4 44.6 47.2 42.0 45.7 51.3 49.5 40.9 47.0 46.2 45.7 3.5
.j4: 141.2 47. 50 49.j 41.4 44; 46.9 44 2.9

41 4 44.8 36.5 43.3 47.9 4 4 .t 40.7 44.5 .4
2 41.6 43.7 44.4 36.0 40.8 44.9 43.2 40.5 42.6 43.6 41.9 .9
33 40.4 41.0 44.1 35.4 38.9 42.1 41.1 39.3 4$.9 42.0 41.2 2.6

4 .2 9.3 43.9 34.4 39.2 40.1 40.4 37.1 .7 41. .7
41.4 44.9 34.2 36.7 39.7 40.3 40.4 40.6 41,8 7 .2

6 4h. 45.1 45.1 34.4 35.9 7.1 40.2 4. 4 4 9
40.7 41.9 31.9 33.9 2.7 36.4 3.0 1 6 6.3 3.

39 41.5 43.1 44.1 32.6 33.4 33.7 P.4 40.4 40.2 40.1 3.4 4
39 39.2 41.0 41.3 29.6 30.4 30.2 36. 1 39.0 3N. 36.7 35.7 5.0
40 40.6 44.3 44.9 29.6 29.3 30.8 37.3 39.4 40.2 37.7 36.9 6.4

AL 54.7 57.2 57.9 56.1 56.0 61.6 56.6 54.1 57.4 57.4 56.9 2.3
RASPL 628 6374 6S.3 65.7 63.7 69.6 64 635 6.4 64. 9 2
NL 6.7 0.6 71.4 68.0 67.6 73.2 69., 69.3 69.9 69.4 ,.1

PNLT 69.2 72.0 72.5 68.5 68.4 73.9 69.4 69.7 70.6 - 70.4 2.1

* STANDARD DEVIATION(dB) OF 16-2 SECOND SAMPLES OF DATA
@ACOUSTIC EMMISION ANGLE SHOWN ABOVE

1.. 14 2.9 1.5 2.6 2.0 3.Z 1.4 4.3 2.3
15 1.4 3.2 1.9 2.9 1.1 4.1 2.6
16 2 .5 0.6 2.7 1.9 2.7 1.7 3.9 2.5
17 1.4 1.1 2.7 0.9 2.7 1.3 2.5 2.2
19 2.8 0.9 1.5 1.5 2.9 2.0 3.7 2.2
19 1.: 1.4 1.1 1.3 2.2 0.9 2.1 2.0
20 0.; 1.1 2.3 1.4 2.2 4.1 2.1 1.9
l 2 0.9 1.3 2.0 1.5 2.3 2.9 2.1 1.5

1.4 1.0 1.6 1.2 2.4 0.9 2.4 1.5
-0.9 1.4 1.0 2.9 1.9 3.5 1.9
4.1. 1.2 1.3 1.0 3.1 2.0 2.7 1.6
5 1. .4 1.4 0.9 3.0 2.1 2.9 2.0
16 2.3 1.3 1.5 1.2 3.5 1.4 2.9 2.0

29 2.0 1.7 1.9 2.3 2.5 1.5 2.5 3.0
30 2.7 1.8 2.3 2.9 1.9 1.9 ,B 3.9

3. 2.2 2.7 2.7 1.9 2.2 1:4 4.1
2.3 3.2 1.7 2.2 2.7 4.0 3.94 .o 4 .

.: 4. 1.7 3.5
, 4 2.0 3.5 2.2 2.1 2.9 2.7 3.1
g7 J:4 j:8 3.6 J:1 2.0 3.0 *2:7 .7

3 "7 1 1 .0 2.9 5
39 2A, 2.0 3.5 1.9 1.7 3.0 2.9
40 2.5 2.1 4.1 1.8 1.7 3.5 2.8 2.4

AL 1.9 1.2 1.9 0.9 2.3 1.3 '2.6 2.3
OABPL 0.9 0.9 1.0 0.5 2.4 1,2 1 1.0
PNL 0 1 2.3 0. 2.5 1.4 2.5 2.4
PNLT 0 1 2.4 1.0 2.5 1.4 2.5 2.5

-ANOS 14 TO 40 - STANDARD 1/3 OCTAVE SNDS 25 TO 19MM:
* - ~NW5HT~ ENN Y AVIAEOFMAU 1  V OR- NWIRK ~ ENRYAERGEO MAS ERE E
-NW ARITHMETIC AVERAGE OF MEAVURED LEV LS OVER 360 D REES

400* 8 2A ICOND AVERINO TIME

.P *j



Table D.4
I,

US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

BELL 206-Li HELICOPTER DOT/TSc1/ 7/85
1/3 OCTAVE NOISE DATA -- STATIC TESTS

AS MEASURED****

SITE: 4H (SOFT SURFACE) - 150 H. WEST AUG. 27,1984

HOVER IN GROUND EFFECT AVERAGE LEVEL
LEVELS 0 ACOUSTIC EMMISION ANGLES OF (DEGREES) OVER 360 DEGREES

BAND
NO. 0 45 90 135 190 225 270 315 ENERGY AVE ARITH Std

* *** Dv
SOUND PRESSURE LEVEL d9 re 20 microPascol

14 75.5 76.4 76.3 75.7 90.1 74.2 73.1 72.8 76.1 31.4 75.5 2.3
15 61.6 62.5 62.7 60.7 66.7 60.3 59.8 60.9 62.5 23.1 61.9 2.2
16 71.5 72.7 73.8 69.1 77.4 70.0 69.6 72.2 72.9 38.3 72.0 2.7
17 69.8 71.7 72.5 67.0 75.5 68.9 68.5 70.4 71.3 41.1 70.5 2.7
18 67.2 69.9 71.5 69.3 73.1 67.0 67.1 67.3 69.6 43.4 69.0 2.3
19 74.8 69.5 74.4 77.9 79.7 81.2 77.2 76.8 77.5 55.0 76.4 3.6
20 66.2 65.5 69.3 70.0 71.8 71.1 68.9 68.0 69.3 50.2 68.8 2.2
21 61.0 61.1 65.3 66.3 68.7 64.2 63.7 63.9 65.0 48.9 64.3 2.6
22 68.0 67.0 73.3 70.7 73.3 72.1 72.0 688 71.2 57.8 70.6 2.4
23 61.8 62.1 68.4 67.5 67.1 66.7 67.5 64.1 66.2 55.3 65.6 2.6
24 57.9 60.9 69.4 63.4 63.0 60.5 62.4 61.8 63.8 55.2 62.4 3.3
25 47.2 50.9 59.2 55.6 54.4 51.0 51.0 49.6 53.6 47.0 52.2 3.6
26 46.9 47.2 54.2 52.9 53.2 50.9 49.7 47.4 51.1 46.3 50.3 3.0
27 48.5 48.4 54.6 53.7 55.8 54.3 53.0 49.8 53.0 49.8 52.3 2.9
28 50.5 51.4 55.4 56.1 57.8 57.9 56.6 52.4 55.5 53.6 54.8 2.9
29 54.7 53.5 55.5 56.9 47.9 59.6 57.3 53.4 55.9 55.1 54.8 3.5
30 53.2 54.8 55.2 57.5 48.4 60.7 60.0 55.9 57.0 57.0 55.7 3.9
31 54.3 55.2 55.8 57.7 48.9 61.8 61.1 57.3 57.9 58.5 56.5 4.1
32 53.5 53.7 54.5 56.3 46.5 60.9 60.6 56.1 57.0 59.0 55.2 4.5
33 52.6 52.7 52.9 55.3 44.7 59.2 58.8 54.8 55.5 56.7 53.9 4.5
34 51.3 51.9 51.8 54.3 43.7 56.9 56.2 53.0 53.6 54.9 52.4 4.1
35 50.4 51.5 50.6 52.0 42.9 54.6 53.6 51.2 51.7 52.9 50.8 3.5
36 47.9 49.4 49.7 49.9 40.7 52.0 50.2 48.9 49.3 50.3 48.5 3.4
37 45.2 46.8 46.8 48.1 38.5 48.7 47.4 46.0 46.6 47.1 45.9 3.2
38 43.8 45.4 44.0 45.3 35.9 45.6 45.0 44.2 44.3 44.2 43.6 3.2
39 41.3 43.1 40.9 42.1 32.7 42.4 41.7 41.9 41.5 40.4 40.8 3.3
40 36.5 38.4 35.9 37.1 27.7 37.2 36.4 37.4 36.5 34.0 35.8 3.4

AL 64.3 64.6 67.7 67.7 65.8 70.2 69.5 66.1 67.5 67.5 67.0 2.2
OASPL 80.5 80.5 82.6 82.0 85.6 83.6 81.3 80.9 82.5 - 82.1 1.8
PNL 78.4 79.6 82.3 82.0 91.1 84.4 92.4 80.4 91.7 - 81.2 2.0
PHLT 79.9 79.5 93.4 83.4 83.1 96.4 83.9 91.9 83.0 - 82.7 2.3

STANDARD DEVIATION(dB) OF 16-2 SECOND SAMPLES OF DATA
@ACOUSTIC EMMISION ANGLE SHOWN ABOVE

14 0.2 0.2 0.6 0.4 0.4 0.6 0.8 0.7
15 0.4 0.3 0.7 0.6 0.5 0.6 0.8 0.8
16 0.4 0.5 0.7 1.0 0.8 0.5 1.1 0.6
17 0.6 0.9 1.4 3.0 1.3 0.7 1.1 0.8
19 0.8 0.9 2.2 2.4 1.5 1.3 1.3 1.0
19 0.9 1.5 2.1 1.1 0.5 0.8 3.8 0.7
20 0.9 0.9 2.2 1.4 0.9 0.9 2.0 0.7
21 1.0 0.9 2.1 1.7 1.6 0.8 1.3 1.2
22 1.0 1.4 1.2 2.0 1.1 O.e 1.6 2.1
23 0.6 1.0 0.9 1.6 1.6 1.0 1.1 0.7
24 1.0 1.2 1.7 1.3 2.7 1.7 0.9 1.3
25 2.0 1.7 1.7 1.5 2.3 2.0 1.4 1.4
26 2.2 1.8 1.8 1.6 2.8 3.0 2.1 2.6
27 1.7 2.4 2.3 1.6 3.0 3.9 1.9 2.9

29 .7 2.5 5 "6 " 8 3.7 1.7 2.129 2.7 2.3 2.2 3.5 2.1 1.9
30 2.4 2.5 2.5 3.5 2.7 3.1 2.5 2.6

31 2.7 2.5 2.9 3.8 2.8 3.0 2.7 3.1
32 2.4 2.2 2.6 4.0 2.5 2.7 2.6 2.9
33 2.2 2.2 2.5 4.1 2.2 2.6 2.8 2.8
34 1.8 2.3 2.7 4.2 2.3 2.4 3.0 2.8
35 1.7 2.4 2.9 4.1 2.7 2.2 2.9 2.8
36 1.3 2.2 3.0 4.0 2.8 2.3 2.8 2.6
37 1.0 2.0 3.3 3.9 2.4 2.0 2.9 2.4
39 1.2 2.0 3.3 3.7 2.2 1.8 2.8 2.1
39 1.1 2.1 3.2 3.6 2.0 1.9 2.6 1.7
40 1.0 1.9 2.9 3.3 1.7 2.0 2.4 1.8

AL 1.5 1.6 1.2 2.2 1.2 2.0 2.1 1.8
OASPL 0.4 0.3 0.9 0.5 0.4 0.6 1.5 0.4
PNL 1.0 1.4 1.1 1.6 1.0 1.3 2.1 1.2
PNLT 1.2 1.5 1.2 1.7 1.0 1.2 2.3 1.2

BPNOS 14 TO 40 - STANDARD 1/3 OCTAVE BANDS 25 TO 10KHz
* - UNWEIGHTED ENERGY AVERAGE OF MEASURED LEVELS OVER 360 DEGREES
* - A-WEIgHTED ENEOY AVERAGE OF MEASUgED kEVELS OVER 360 DEGREES

- UNWEI8TD ARITHMETIC AVERAGE OF MEABURED LEVELS OVER 360 DEGREES
- 2 ECO AVERGING TIME

............................................................
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Table D.5
US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

BELL 206-Li HELICOPTER DOT/TSC
1/ 7/85

1/3 OCTAVE NOISE DATA -- STATIC TESTS

AS NEASUREDOOWO

SITE: 4H (SOFT SURFACE) - 150 M. WEST AUG. 27,1984

FLIGHT IDLE
AVERAGE LEVEL

LEVELS S ACOUSTIC EMMISION ANGLES OF (DEGREES) OVER 360 DEGREES

BAND
NO. 0 45 0 135 180 225 270 315 ENERGY AVE ARITH Std

* ** Dv
SOUND PRESSURE LEVEL dB re 20 microPascal

14 73.8 72.8 73.2 72.1 73.2 73.0 73.0 72.4 73.0 28.3 72.9 0.5
15 61.8 59.3 61.0 59.1 61.5 59.9 60.8 59.7 60.5 21.1 60.4 1.0
16 71.1 70.4 71.6 70.3 70.8 70.8 70.8 70.6 70.8 36.2 70.8 0.4
17 70.0 69.6 69.9 68.9 68.7 69.6 69.6 69.6 69.5 39.3 69.5 0.5
18 68.7 67.9 67.8 67.8 66.9 67.4 67.8 67.3 67.7 41.5 67.7 0.5
19 74.1 72.1 68.9 69.4 73.8 75.3 71.0 73.9 72.8 50.3 72.3 2.4
20 66.3 65.4 63.7 62.0 65.1 66.3 65.1 65.5 65.1 46.0 64.9 1.4
21 60.7 60.3 58.1 58.5 58.4 58.2 59.9 58.9 59.2 43.1 59.1 1.0
22 69.0 64.6 65.9 65.9 70.4 67.7 66.5 64.7 67.3 53.9 66.8 2.1
23 61.2 59.7 61.1 61.3 62.5 61.7 62.6 60.1 61.4 50.5 61.3 1.0
24 59.5 57.2 62.0 58.3 59.6 60.1 59.4 61.4 59.9 51.3 59.7 1.5
25 49.7 48.6 48.9 49.3 49.0 46.3 45.4 48.0 48.2 41.6 48.0 1.5
26 44.4 42.9 43.3 43.6 44.3 40.5 40.9 44.3 43.2 38.4 43.0 1.5
27 45.5 43.9 44.8 44.0 44.7 42.8 45.4 45.4 44.6 41.4 44.6 0.9
28 47.7 47.8 47.6 46.7 46.0 46.5 49.4 48.3 47.6 45.7 47.5 1.1
29 49.3 49.1 49.6 46.3 45.6 48.7 51.4 48.6 48.9 48.1 48.6 1.8
30 51.8 52.1 52.2 48.9 48.1 51.2 54.1 49.8 51.4 51.4 51.0 2.0
31 52.0 53.2 52.7 49.8 48.2 53.2 55.4 50.2 52.4 53.0 51.8 2.3
32 50.9 52.0 52.8 49.1 47.3 52.7 55.4 49.5 51.9 52.9 51.2 2.6
33 50.5 51.0 52.6 48.8 47.6 51.0 54.2 48.2 51.0 52.2 50.5 2.2
34 49.3 50.3 52.6 48.8 48.1 49.5 52.7 46.6 50.2 51.5 49.7 2.1
35 48.0 48.9 51.3 47.7 47.0 48.1 50.9 45.2 48.8 50.0 48.4 2.0
36 46.2 47.2 49.5 44.9 44.6 45.2 48.2 43.2 46.6 47.6 46.1 2.1
37 43.7 45.3 46.9 42.3 42.2 41.4 45.3 40.1 43.9 44.4 43.4 2.3
38 45.0 46.2 45.0 39.9 39.0 39.0 43.6 40.4 43.1 43.0 42.3 3.0
39 42.1 44.4 42.3 36.3 35.0 35.2 40.4 38.3 40.5 39.4 39.2 3.6
40 36.7 39.6 37.6 31.5 30.0 30.8 35.8 34.4 35.7 33.2 34.5 3.5

AL 62.9 62.5 63.6 60.9 62.0 63.0 64.5 61.3 62.7 62.7 62.6 1.2
OASPL 79.9 78.6 78.5 77.7 79.5 79.8 78.7 79.0 79.0 - 79.0 0.7
PNL 77.9 76.7 77.8 75.2 77.3 77.4 78.1 76.1 77.0 - 77.1 1.0
PNLT 79.2 77.7 79.0 76.2 78.9 78.8 79.0 77.4 78.1 - 78.3 1.1

STANDARD DEVIATION(dB) OF 16-2 SECOND SAMPLES OF DATA
@ACOUSTIC EMMISION ANGLE SHOWN ABOVE

14 0.5 0.1 0.4 0.3 0.4 0.2 0.3 0.2
15 1.0 0.3 0.6 0.5 0.9 0.3 0.9 0.3
16 0.5 0.4 0.2 0.4 0.6 0.3 0.4 0.3
17 0.6 0.5 0.4 0.3 0.6 0.3 0.3 0.4
18 0.6 0.5 0.4 0.4 0.7 0.3 0.6 0.6
19 0.8 0.7 1.4 1.1 0.4 1.0 1.9 0.7
20 1.4 0.5 0.8 0.6 0.5 0.9 0.8 0.5
21 2.0 1.3 0.6 0.9 0.9 1.1 0.9 0.8
22 1.1 0.9 1.8 1.2 0.3 1.8 1.6 1.2
23 0.8 0.9 1.0 0.7 0.5 0.9 0.7 0.5
24 1.0 1.2 0.9 1.1 1.0 1.5 1.0 1.0
25 1.4 0.9 0.8 1.3 1.0 1.8 1.0 1.5
26 2.4 0.9 1.0 2.0 1.3 2.3 1.2 1.7
27 2.2 1.7 1.5 1.9 1.8 2.1 1.1 1.8
28 2.4 1.5 1.4 2.0 . 3 2.1 2.1 2.7
29 2.6 .5 1.7 2.3 3 1.9 3.2 2.7
30 3.4 3.A 1.9 2.3 2.4 2.3 3.4 2.5
31 3.9 3.4 1.4 2.8 2.5 2.7 4.0 2.3
32 4.4 3.3 1.4 2.7 3.1 3.0 4.3 2.0
33 4,7 3.5 1.7 2.7 3.2 3.1 4.0 2.1
34 4.6 3.7 2.1 3.1 3.3 2.8 3.9 2.0
35 4.8 3.9 1.9 3.1 3.1 2.8 3.7 2.0
36 4.8 4.0 1.7 2.8 2.8 2.9 3.7 2.2
37 4.8 3.9 1.5 2.7 2.6 2.3 3.6 1.8
38 4.9 3.9 1.4 2.6 2.7 2.0 3.6 1.6
39 4.7 3.9 1.5 2.7 2.7 1.8 3.4 1.5
40 4.3 3.9 1.5 2.5 2.1 1.6 3.1 1.4

AL 2.3 2.0 0.9 1.1 0.9 1.1 2.7 1.1
OASPL 0.6 0.3 0.2 0.4 0.4 0.5 0.4 0.3
PNL 2.1 1.7 0.9 1.0 0.9 0.7 2.3 0.9
PNLT 2.2 1.7 0.9 1.1 0.9 0.7 2.3 1.0

SANDS 14 TO 40 - STANDARD 1/3 OCTAVE SANDS 25 TO 10KHz
- UNWEIGHTE0 ENERGY AVERAGE OF MEASURED LEVELS OVER 360 DEREES

-* A A-WEIQI ENERGY AVERAGE OF MEASUREO LEVELS OVER 360 DEGREES
UNWIHiD ARI THMETIC AVERAGE OF MEASURED LEVELS OVER 360 DEGREES

*0*0 - 32 SECOND AVERGING TIME

-- i *-.: - - - - . * .~ ' -%
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Table D.6
US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

SELL 206-Ll HELICOPTER DO/T/j

1/3 OCTAVE NOISE DATA -- STATIC TESTS

AS MEASURED****

SITE, 4H (SOFT SURFACE) - 150 N. WEST AUG. 27,1994
GROUND IDLE

LEVELS, SACOUSTIC EMNISION ANGLES OF (DEGREES) -R 360 EGRE

SAND
* NO. 0 45 90 135 180 225 270 315 ENERGY AVE ARITH Std

*0 *** Dv
SOUND PRESSURE LEVEL d9 re 20 microPascal

14 53.1 46.9 4;.0 54. 50.*0 13.6 - 52.2 51.9 7.2 51.0 1.115 49.9 44.8 45.2 51.8 47.8 52.4 - 49.1 49.5 10.1 46.7 .
16 46.9 43.9 43.9 49.6 46.4 43.9 - 45.8 47.0 12.4 46.5 2.2
17 52.8 47.7 50.1 50.3 51.3 54.1 - 51.6 51.5 21.3 51.1 2.1
19 46.7 44.4 43.9 47.6 44.3 45.7 - 47.4 44.9 19.7 45.7 1.5
19 51.1 50.1 52.4 52.6 51.3 52.1 - 52.0 51.7 29.2 51.7 0.9
20 51., 2 ,09 57.0 53.7 49.5 51.7 - 50.5 14.5 35.4 13.2 3.5
2, 49.415.7 4 0.5 44.9 49.2 - 49o7 - 6: 5:1 4-4200 4904S
22 4.2 51.0 3.952.4 49.4 51.0 - 50.4 5173
23 50.5 54.0 54.2 55.6 54.8 54.7 - 52.2 54.0 43.1 53.7 1.8
24 44.9 49.2 40.6 50.7 48.2 40.5 - 46.3 46.4 39.6 48.1 1.9
25 39.3 40.5 39.9 42.2 36.5 39.1 - 39.2 40.0 33.4 39.8 1.2
26 32.4 36.4 31.7 36.2 31.1 33.0 - 34.6 34.1 29.3 33.6 2.1
27 33.8 39.4 33.4 36.5 33.3 33.8 - 35.9 35. 32.5 3J.1 2.28033.1.38.5 04.403
29 33.1 33.5 34.4 35.5 341 34.3 - 34.3 35.4 33.5 1.8
29 33.2 38.0 46.0 36.5 33.4 36.3 - 36.2 35.7 34.9 54 1.9
30 33.642.741.940.2 38.3 38.7 - 41.6 40.3 40.3 J9.6 3.1
31 32.7 42.4 42.5 37.6 36.3 38.0 - 42.1 40.0 40.6 3S.S 3.7
3 3.9 4 .4 7.7 35.6 30.0 - 45.4 41.7 42.7 39.8 4.6

3 4.3 44.0 5 3 36.1 37.1 - 45.2 42.0 43.2 40.0 4.7
31.4 44.2 44.9 37.0 38.8 33.6 - 47.0 42.7 44.0 40.6 4.9

35 35. 47.7 46.0 37.3 36.0 39.2 - 50.9 45.4 46.6 41.8 6.3
36 36.4 503 453.6 36. 34.2 36.7 - 53.1 47.2 48.2 41.9 7.7
37 33.2 47.4 43.3 34.4 32.5 34.4 - 48.3 43.4 43.9 39.1 7.0
38 34.9 50.3 43.9 34.9 31.7 15.5 - 50.2 45.5 45.4 40.2 7
39 31.3 49.0 40.7 31.9 29.0 31.7 - 47.4 43.3 42.2 37.3 8:;
40 31.3 52.7 40.2 31.6 29.6 32.2 - 40.1 45.9 43.3 37.9 9.3

AL 47.7 59.9 55.9 51.3 49.6 50.7 - 59.5 55.5 55.5 53.4 4.7
OASPL 60.8 64.8 63.1 62.9 60.5 62.4 - 62.9 42.7 - 62.5 1.5
PNL 61.9 73.6 70.0 64.9 63.0 64.3 - 74.3 70.4 - 67.4 5.2
PNLT 62.4 74.5 70.3 66.1 64.1 65.2 - 75.4 71.3 - 63.4 5.2

STANDARD DEVIATIONHdS) OF 16-2 SECOND SAMPLES OF DATA

SACOUSTIC EMNIS ION ANGLE SHOWN ABOVE

14 1.9 1.9 2.0 2.5 1.6 2.5 0.0 2.0
q5 1.7 1.2 0.5 .5 1.7 3 00 1.6
16 1.0 0.5 0.6 .2 1.6 .7 0.0 0.9
17 1.1 2.5 2.1 0.9 0.3 1.1 0.0 0.9
19 1.3 1.4 0.6 1.7 1.2 1.6 0.0 1.1
19 1. 4 .1 1.0 1.0 0.9 1.2 0.0 0.9

.20 1.3 3.1 1.1 1.1 1.0 1.0 0.0 0.5
21 1.4 3.4 2.0 0.9 1.1 1.3 0.0 1.0
22 1.0 0.5 1.0 0.6 0.6 0.7 0.0 0.6
23 0.9 0.6 1.3 0.6 0.8 0.9 0.0 0.5
24 0.9 2.4 1.0 0.7 0.3 0.9 0.0 0.9
25 0.6 1.3 0.3 1.3 0.6 0.9 0.0 0.9
26 1.2 1.9 0.3 0.7 0.7 0.9 0.0 1.6
27 1.9 2.6 0.6 0.7 1.1 1.5 0.0 1.3
29 1.3 2.4 0.0 1.9 1.2 1.0 0.0 0.4

31 1.6 1.4 1.2 2.9 3.0 2.9 0.0 2.3
32 1.7 1.5 1.2 3.4 4.1 2.9 0.0 o.1
33 1.8 2.1 3.0 3.3 4.6 2.3 0.0 .6
34 2.0 2.8 2.0 3.5 5 2 3.0 0.0 3.8

11:1 J:1 1:0 1:3 9 .1 0.0 3.5
-, 01 0.0 3.1

3 . 2.7 3.1 .,. . 0.0 3.0
39 1.4 2.5 2.7 3.5 3.1 0.0 3.139 1.4 4.3 2.3 J:5 32932 0<'.0°0 o2.9
40 1.4 5.1 1: 4.3 .1 00 .

AL 0.9 2.4 1.5 1.3 1.7 1.6 0.0 2.0
OASPL 0.9 1.9 0.0 0.3 0.4 0.9 0.0
P:L 1 2.0 1.6 1.4 1.9 1.1
P4LT 1.2 1.9 1.4 1.5 2.0 1. 0.0 2.6

SAM4S 14 TO 49 - STANDARD 1/3 OCTAVE SAND$ 25 TO 1OKHz
*e - UNEIGHTED ENERGY AVERAGE 0F KIASURID LEVELS OVER 360 DEGREES

A- f O f RAGE ! ELS 0EDREES-.. 0.I+M VIA..
Lm AN A,,.. . ""+"""*. . . - ***.* . . . -"- ."-"-"-" ". "-. . . "."% - . . .+""% * " . "SKY",- 1 1- '.,% ' " .p ,.",." .. ,-,. ? "'++., - .,,",, • . .. . ,."'. , 't .. ".'.,. .."IF.. ,+ , "- .- ',.'., - .. .'. ,,. - . .. .,. '. .,. .. ". " .. ',,. .,,, + ,w ,,,, 1,

J'm '+....?'' **. ,.+L .'J. ... ,.NmM ' Ip " * " ~ ' i
'

"+ : ' P,.. .. .+ mW m' , .Z I,.. .. -. .. , Am-



Table D.7
US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

BELL 206-LI HELICOPTER DOT/TSC1/ 9/95
1/3 OCTAVE NOISE DATA -- STATIC 

TESTS

AS MEASURED****

SITE: 5H (HARD SURFACE) - 300 M. EAST AUG. 27,1994

HOVER IN GROUND EFFECT
AVERAGE LEVEL

BN LEVELS S ACOUSTIC EMMISION ANGLES OF (DEGREES) OVER 360 DEGREES
' BAND

NO. 0 45 90 135 10 225 270 315 ENERGY AVE ARITH Std
SOUND PRESSURE LEVEL dB rt 20 microPoscl

14 66.6 67.4 67.4 65.9 66.3 67.6 64.5 64.6 66.4 21.7 66.3 1.2
15 53.6 55.0 56.3 55.1 55.7 55.2 53.5 55.8 55.1 15.7 55.0 1.0
16 64.2 66.3 66.3 63.6 66.9 65.6 63.0 63.8 65.2 30.6 65.0 1.5
17 61.9 64.6 63.7 63.8 64.0 64.6 61.6 61.6 63.4 33.2 63.2 1.3
19 59.8 62.8 61.2 63.8 61.3 61.1 59.0 57.8 61.2 35.0 60.8 2.0
19 63.4 67.2 64.9 68.5 68.4 68.0 63.3 61.4 66.3 43.8 65.6 2.7
20 56.7 62.2 60.5 63.0 61.9 61.1 56.2 54.9 60.4 41.3 59.6 3.1
21 53.5 55.6 56.1 61.6 61.0 58.0 51.6 51.6 57.6 41.5 56.1 3.9
22 55.9 60.1 64.3 65.5 69.0 64.9 54.9 54.7 63.4 50.0 61.0 5.3
23 53.7 58.1 59.0 64.6 65.8 61.9 53.0 53.5 61.1 50.2 58.7 5.1
24 54.9 61.8 63.7 67.0 70.0 63.4 52.9 54.6 64.4 55.8 61.0 6.3
25 54.9 60.0 61.5 67.3 69.1 60.3 52.7 51.9 63.4 56.9 59.7 6.4
26 53.8 58.7 58.0 67.3 69.9 59.2 51.0 50.0 63.5 58.7 58.5 7.2
27 51.4 57.0 55.1 66.3 68.9 58.4 49.9 48.8 62.4 59.2 57.0 7.4
28 48.0 54.8 52.2 62.8 67.6 56.1 48.3 49.2 60.4 59.5 54.7 7.3
29 45.5 51.7 49.2 57.1 63.9 52.8 46.5 44.5 56.4 55.6 51.3 6.6
30 43.0 49.2 45.0 53.0 59.2 48.7 44.0 43.2 52.1 52.1 49.2 5.7
31 42.1 46.7 42.8 50.1 55.9 49.0 43.2 41.9 49.2 49.8 46.3 4.9
32 39.4 43.7 40.2 45.8 51.4 46.7 41.3 40.3 45.6 46.6 43.6 4.2
33 37.1 41.5 37.5 43.3 48.5 44.6 39.4 38.3 43.0 44.2 41.3 4.0
34 35.2 39.2 35.1 40.8 46.8 43.1 36.9 35.7 41.1 42.4 39.1 4.2
35 32.9 36.9 32.6 38.2 44.7 40.7 34.0 33.1 38.8 40.0 36.6 4.4
36 33.5 - 34.6 40.9 37.2 30.1 29.5 36.1 37.1 34.3 4.3
37 - 29.0 - 30.9 37.6 33.3 - - 33.9 34.4 32.7 3.7
38 - 26.0 - 27.0 32.9 29.9 - - 29.5 29.4 29.7 3.0
39 - 23.3 - 22.7 27.1 23.6 - - 24.6 23.5 24.2 2.0
40 - - - - - - - - - - - -

AL 56.6 62.0 61.7 69.2 72.6 63.4 55.8 55.2 66.2 66.2 62.1 6.3
OASPL 71.7 74.5 74.3 77.1 79.0 75.1 70.5 70.4 75.0 - 74.1 3.1
PNL 68.5 73.6 73.5 79.7 82.9 75.4 67.5 67.0 77.0 - 73.5 5.9
PNLT 69.3 74.4 74.6 80.6 84.0 76.6 68.4 67.8 77.9 - 74.5 5.9

STANDARD OEVIATION(dB) OF 16-2 SECOND SAMPLES OF DATA
@ACOUSTIC EMMISION ANGLE SHOWN ABOVE

14 0.6 0.4 0.6 0.8 0.6 0.5 1.0 0.8
15 0.8 0.6 0.7 1.0 0.7 0.9 1.1 1.1
16 1.0 0.7 0.9 1.1 0.6 0.6 1.1 0.9
17 1.1 0.9 1.2 1.5 0.6 0.7 1.7 0.9
19 1.3 1.3 2.2 1.4 0.8 1.0 2.2 1.3
19 1.3 2.8 2.8 1.1 0.6 1.0 3.9 1.7
20 1.8 3.4 1.9 2.1 1.1 0.9 1.9 1.7
21 1.6 1.9 1.6 2.3 1.5 1.4 2.3 1.7
22 2.0 2.2 2.7 1.3 1.2 1.3 3.6 1.9
23 2.6 2.2 2.1 2.7 1.4 1.9 4.2 1.9
24 2.6 2.0 3.0 2.6 1.3 1.9 2.9 2.5
25 3.3 2.4 3.4 3.5 2.3 2.6 3.4 3.2
26 3.6 2.6 3.9 4.2 2.9 3.0 3.1 3.0
27 3.6 2.8 4.4 5.1 3.4 3.7 3.0 3.6
28 3.1 3.4 4.0 5.1 3.5 3.5 2.4 3.1
29 2.9 3.2 3.3 4.7 4.1 2.6 2.0 2.1
30 2.5 3.3 2.7 4.2 3.9 1.9 1.9 1.8
31 2.4 2.9 2.4 3.9 3.4 2.0 2.0 1.3
32 2.2 2.9 2.6 3.1 3.2 1.8 1.9 1.1
33 2.0 2.7 2.4 2.9 3.5 1.9 2.0 1.6
34 2.2 2.2 2.5 2.9 2.8 2.0 1.9 1.7
35 2.2 2.3 2.6 2.8 3.0 1.9 1.8 2.2
36 - 2.4 - 2.9 2.7 1.9 1.7 2.0
37 - 2.4 - 2.6 3.2 2.1 - -
38 - 1.9 - 1.8 2.8 1.8 - -
39 - 1.3 - 1.2 2.7 1.5 - -
4.0 - - - - - - - -4.-. . .. .

AL 2.6 2.4 2.9 3.8 2.9 2.2 2.1 1.9
OASPL 0.9 1.1 1.2 1.8 1.4 0.6 1.3 0.7
PNL 2.5 2.1 2.6 3.3 2.3 1.8 2.2 1.9
PNLT 2.4 2.2 2.7 3.2 2.4 1.9 2.2 1.9

BANDS 14 TO 40 - STANDARD 1/3 OCTAVE BANDS 25 TO IOKHz- % e UNWEIGMTO INRY VRAE F MEAUE

AVEITEANR F MEASURE L L L t g

- UNWEIGHTED ARITHMETI AVERAGE OF MEASURED LEVELS OVER 360 D GREES
- 32 SECOND AVERGING TIME



Table D.8

US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

BELL 206-Li HELICOPTER DOT/TSC
1/ 8/85

1/3 OCTAVE NOISE DATA -- STATIC TESTS

AS MEASURED****

SITE: --H (HARD SURFACE) - 300 M. EAST AUG. 27,1984

FLIGHT IDLE
AVERAGE LEVEL

LEVELS 9 ACOUSTIC EMMISION ANGLES OF (DEGREES) OVER 360 DEGREES

BAND
NO. 0 45 90 135 180 225 270 315 ENERGY AVE ARITH Std

* * *** Dv
SOUND PRESSURE LEVEL dB Pe 20 microPascal

14 65.3 65.1 64.7 65.2 65.1 65.6 65.3 64.7 65.1 20.4 65.1 0.3
15 54.2 54.4 52.5 58.3 59.4 56.6 52.6 53.6 55.9 16.5 55.2 2.6
16 63.9 64.6 64.1 63.8 63.8 63.4 64.1 64.0 64.0 29.4 64.0 0.3
17 62.1 62.8 62.7 61.5 61.8 60.8 61.9 61.9 62.0 31.8 61.9 0.6
18 59.2 59.9 60.7 59.2 61.4 58.0 59.2 59.8 59.8 33.6 59.7 1.0
19 63.9 66.2 63.7 64.7 65.8 62.7 58.5 65.3 64.3 41.8 63.8 2.5
20 56.1 58.8 58.4 56.8 61.6 54.4 55.1 57.2 57.9 38.8 57.3 2.3
21 48.5 52.0 55.5 53.6 59.7 47.7 50.5 52.2 54.2 38.1 52.5 3.9
22 56.3 61.3 61.3 61.0 64.0 51.7 55.0 54.0 59.8 46.4 58.1 4.4
23 48.6 57.4 57.5 56.6 58.5 47.9 53.3 52.7 55.5 44.6 54.1 4.1
24 49.8 60.8 63.1 58.9 6 .1 52.0 57.6 56.3 ;9.1 50.5 57.4 4.6
25 45.9 57.7 59.0 58.1 57.1 45.1 55.2 52.9 5.9 49.3 53.9 5.5
26 42.1 56.6 57.0 56.2 54.9 42.9 51.7 51.4 54.0 49.2 51.6 6.0
27 39.3 56.0 54.9 53.8 52.0 40.6 50.1 48.8 52.1 48.9 49.4 6.3
28 37.0 54.9 52.7 52.0 48.7 40.0 47.7 45.1 50.2 48.3 47.3 6.3
29 35.8 52.5 48.7 47.6 45.0 38.1 43.4 42.2 46.9 46.1 44.2 5.5
30 34.3 51.0 46.2 44.8 42.7 38.0 42.1 41.0 45.0 45.0 42.5 5.1
31 33.2 48.9 44.2 41.8 40.1 37.7 40.4 39.5 42.9 43.5 40.7 4.6
32 31.5 45.4 42.3 37.9 37.1 36.7 38.8 37.1 40.1 41.1 38.3 4.1
33 29.8 42.2 40.2 35.3 34.8 5.4 36.3 35.1 37.5 38.7 36.1 3.7
34 - 40.1 38.0 33.1 33.5 33.6 33.7 33.0 35.9 37.2 35.0 2.8
35 - 37.6 35.2 30.4 - 31.6 30.6 - 34.1 35.3 33.1 3.2
36 - 35.0 32.4 27.4 - - - 32.6 33.6 31.6 3.9
37 - 31.4 - - - - - - 31.4 31.9 31.4 -
38 - 31.5 - - - - - - 31.5 31.4 31.5 -
39 - 27.6 - - - - - - 27.6 26.5 27.6 -
40 - - - - - - - - - - -

AL 49.9 61.6 60.9 59.2 59.2 50.5 56.1 55.0 58.2 58.2 56.5 4.5
OASFL 70.8 72.9 72.6 72.1 73.3 70.3 70.6 71.3 71.9 - 71.7 1.1
PNL 62.7 73.1 73.1 70.3 71.3 63.5 67.9 67.4 70.6 - 68.7 4.0
PNLT 64.0 74.2 73.9 71.4 72.2 64.5 68.4 68.5 71.5 - 69.6 4.0

STANUARD DEVIATION(dB) OF 16-2 SECOND SAMPLES OF DATA
@ACOUSTIC EMPISION ANGLE SHOWN ABOVE

14 0.4 0.6 0.5 1.0 0.8 0.9 0.3 0.5
15 0.9 1.5 0.5 3.4 1.9 1.6 0.5 1.0
16 0.5 0.6 0.5 0.7 1.4 0.5 0.3 0.6
17 0.4 0.4 0.7 0.7 1.6 0.7 0.6 0.9
18 0.5 0.4 0.7 0.9 2.3 0.7 0.8 0.6
19 0.5 0.9 2.2 1.0 2.3 1.3 1.1 0.9
20 0.5 0.5 1.9 1.2 2.9 1.4 1.0 0.9
21 1.1 1.0 2.0 1.7 3.0 1.8 1.4 1.5
22 1.5 1.6 1.9 2.1 2.1 2.5 1.8 2.1
23 1.8 1.4 1.9 1.8 2.5 1.3 1.4 1.4
24 2.3 1.2 2.1 1.9 3.0 3.1 2.1 0.9
25 2.3 1.6 2.8 2.1 2.9 2.9 1.8 1.2
26 2.1 2.1 3.2 2.7 2.7 3.1 2.1 2.2
27 2.3 2.7 4.2 2.9 3.6 2.1 2.1 2.8
28 2.2 3.0 4.2 4.0 4.2 1.9 1.9 2.9
29 2.1 3.6 2.9 4.1 3.3 1.9 1.8 2.3
30 1.6 3.9 2.8 3.0 2.7 1.6 1.8 2.5
31 1.5 4.1 2.5 2.7 2.4 1.5 1.4 2.1
32 1.3 3.7 2.4 2.1 2.3 1.5 1.1 1.6
33 1.0 3.2 2.3 1.5 2.0 1.6 1.4 1.7
34 - 3.1 2.6 1.4 2.2 1.5 1.1 2.0
35 - 3.0 2.7 1.1 - 1.6 1.1 -
36 - 2.6 2.9 0.8 - - -
37 - 2.7 - - - - - -
38 - 2.4 - - - - - -
39 - 2.0 - - - - - -
40 - - - - - - - -

AL 1.1 2.1 2.3 2.1 2.4 1.5 1.5 1.4
OASPL 0.3 0.5 0.9 0.6 1.5 0.4 0.3 0.4
PNL 1.0 1.6 2.0 1.7 2.4 1.5 1.4 1.2
PNLT 1.1 1.7 2.0 1.8 2.4 1.6 1.4 1.2

BANDS 14 TO 40 - STANDARD 1/3 OCTAVE BANDS 25 TO 10KHz
" - UNWEIGHTED ENERGY AVERAGE OF MEASURED LEVELS OVER 360 DEGREES
" -A-I 8 HjO ENERGY AVERAGE OF MEASURED LEVELS OVER 360 DEGREESUNWEI H 0 ARI HMETIC AVERAGE OF MEASURED LEVELS OVER 360 DEGREES

- 32 SECOND AVERGING TIME

-: . .,. . -' . ... .\ . -: .... .. .- . . .. .-. , -. . . .. ... .- ...- . .. . ., .. . .. , , . .-.-. . .



Table D.9

US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

BELL 206-Li HELICOPTER DOT/TSC

1/3 OCTAVE NOISE DATA -- STATIC TESTS 
1/ 8/85

AS MEASURED****

SITE. 6H (HARD SURFACE) - 300 M. EAST AUG. 27,1984

GROUND IDLE ,****
AVERAGE LEVEL

LEVELS 8 ACOUSTIC EMMISION ANGLES OF (DEGREES) OVER 360 DEGREES

&AND
NO. 0 45 90 135 180 225 270 315 ENERGY AVE ARITH Std* * *** Dv

SOUND PRESSURE LEVEL dB ee 20 microPascal

14 58.3 51.4 57.1 51.2 51.7 52.6 56.0 54.5 54.9 10.2 54.1 2.8
15 56.3 50.1 54.6 51.4 1.7 50.8 53.5 53.3 53.2 13.8 52.7 2.1
16 54.5 47.8 52.8 45.6 48.5 49.6 52.0 51.7 51.1 16.5 50.3 2.9
17 52.1 46.8 50.3 45.8 48.7 48.4 50.3 49.7 49.4 19.2 49.0 2.0
18 47.9 42.8 47.3 44.5 44.8 44.7 47.2 47.1 46.1 19.9 45.8 1.8
19 47.1 46.2 48.2 45.7 46.2 45.9 46.7 47.6 46.8 24.3 46.7 0.9
20 45.2 47.8 48.2 46.0 45.8 61.5 47.7 46.7 53.4 34.3 48.6 5.3
21 43.3 43.7 45.5 45.2 45.0 59.6 45.4 43.2 51.4 35.3 46.4 5.4
22 42.9 45.3 45.6 44.8 45.2 46.9 44.7 42.7 44.9 31.5 44.7 1.4
23 47.2 50.7 48.4 50.0 51.0 58.2 47.2 45.0 51.8 40.9 49.7 4.0
24 45.2 48.5 46.9 49.3 48.3 56.4 44.5 42.5 49.9 41.3 47.7 4.2
25 42.0 46.5 45.1 45.7 44.4 53.2 39.8 40.8 46.9 40.3 44.7 4.2
26 36.4 42.2 41.6 41.1 42.4 47.0 36.8 36.7 41.9 37.1 40.5 3.7
27 37.2 43.8 39.7 38.9 42.6 45.2 37.2 35.2 41.2 38.0 40.0 3.6
28 34.0 39.5 36.0 36.6 40.3 40.7 34.7 33.4 37.6 35.7 36.9 2.8
29 32.5 35.6 32.7 31.6 36.3 36.1 33.3 32.1 34.2 33.4 33.8 1.9
30 32.2 36.2 31.3 31.4 35.1 33.2 32.1 32.2 33.3 33.3 33.0 1.8
31 30.2 32.5 28.5 29.1 32.2 30.3 30.4 30.7 30.7 31.3 30.5 1.4
32 30.3 32.9 28.2 28.7 29.6 28.0 29.2 29.2 29.8 30.8 29.5 1.6
33 30.2 31.8 28.0 28.3 26.7 25.9 27.4 26.4 28.5 29.7 29.1 2.0
34 28.4 31.0 28.0 26.8 24.4 25.0 27.0 24.5 27.4 29.7 26.9 2.3
35 30.3 34.3 29.0 25.9 24.1 24.8 27.5 26.4 29.1 30.3 27.8 3.3
36 31.2 36.6 28.8 25.6 24.4 24.1 26.9 2.4 10.5 31.5 28.3 4.2
37 27.1 31.6 25.5 23.4 23.2 22.3 23.5 23. .2 26.7 25.0 3.1
38 26.9 31.7 24.7 21.6 20.8 - 22.4 22.5 26.1 26.0 24.4 3.8
39 23.7 26.7 21.2 - 17.5 - - - 23.5 22.4 22.3 3.9
40 - 25.5 - - 16.2 - - - 23.0 20.5 20.8 6.6

AL 45.2 49.2 46.5 46.9 47.9 54.0 44.6 43.6 48.6 48.6 47.2 3.3
OASPL 62.7 59.2 61.9 58.8 59.5 66.3 60.9 60.1 61.9 - 61.2 2.5
PNL Z7.5 61.9 59.2 58.4 58.8 64.9 56.3 55.1 60.6 - 59.9 3.1
PNLT 58.1 63.2 58.5 58.9 59.5 66.4 56.8 56.2 61.5 - 59.7 3.4

STANDARD DEVIATION(dB) OF 16-2 SECOND SAMPLES OF DATA
@ACOUSTIC EMMISION ANGLE SHOWN ABOVE

14 2.8 2.5 1.7 1.9 1.4 3.2 4.1 1.9
15 3.0 2.8 1.1 2.0 1.3 3.4 3.7 1.9
16 2.4 2.7 1.2 1.3 1.3 2.7 4.0 2.2
17 2.4 1.6 1.3 1.1 0.8 2.4 3.4 2.1
18 2.6 1.8 0.9 0.5 1.2 2.1 4.0 2.4
19 1.7 1.1 0.7 0.8 1.1 1.2 2.0 1.8
20 1.3 1.1 1.4 0.8 0.8 5.2 1.9 2.1
2j 1.5 1.9 1.1 1.2 1.3 4.2 1.8 1.7
22 0.8 0.8 1.1 2.2 0.9 0.9 1.7 1.1
23 1.2 1.0 1.3 2.2 0.6 3.5 1.8 1.6
24 1.3 1.1 1.3 2.3 0.6 3.3 2.0 1.6
25 1.5 1.4 1.4 2.1 0.8 3.9 1.7 1.7
26 1.4 1.5 1.3 2.0 0.9 2.3 1.0 1.2
27 2.2 2.4 1.5 2.1 1.1 2.3 1.0 1.5
28 1.8 2.5 1.1 1.6 1.5 2.5 0.9 1.5
29 1.3 3.1 0.8 1.1 1.8 1.5 1.1 1.4
30 1.2 3.8 0.8 1.2 1.6-- -1.7 0.7 -- 1.3
31 1.0 3.2 0.7 1.4 0.9 1.3 0.6 1.4
32 1.2 3.0 1.1 1.9 0.7 1.0 0.7 1.3
33 1.2 2.9 1.4 2.2 0.9 0.8 0.7 1.1
34 1.2 2.9 1.5 2.1 0.6 0.7 0.8 0.9
35 2.0 2.9 1.5 1.8 0.7 1.0 0.9 1.2
36 1.8 2.5 1.3 1.5 0.5 0.6 0.9 1.2
37 1.6 2.6 1.1 1.2 0.5 0.5 0.7 1.0
38 1.8 3.2 1.5 1.3 0.9 - 0.7 0.9
39 1.2 2.7 0.8 - 0.2 - - -
40 -- 2.8 - - 0.2 - - -

AL 1.0 1.7 0.8 1.9 0.5 2.5 0.7 1.0
OASPL 2.3 1.3 0.8 0.8 0.5 2.5 2.7 1.4
PNL 1.3 2.1 0.9 2.0 0.3 2.3 1.0 1.2
PNLT 1.4 2.1 0.9 2.0 0.4 2.5 1.0 1.3

BANDS 14 TO 40 - STANDARD 1/3 OCTAVE BANDS 25 TO IOKHz
- UNWEIGHTED ENERGY AVERAGE OF MEASURED LEVELS OVER 360 DEGREES

** - A-WEIOHTED ENERGY AVERAGE OF MEASURED LEVELS OVER 360 DEGREES
- UNWEIGHTED ARITHMETIC AVERAGE OF MEASURED LEVELS OVER 360 DEGREES
- 32 SECOND AVERGING TIME

000*W - TABULATED LEVELS ARE CONTAMINATED BY LOCAL AMBIENT.

".



Table D.oI0
US/CANAIAN TEST - DULLES INTERNATIONAL AIRPORT

SELL 206-LI HELICOPTER DOT/Tsc

1/3 OCTAVE NOISE DATA -- STATIC TESTS

As MEASUREDO"**

SITES 6H (SOFT SURFACE) - 300 N. WEST AUG. 27,1964

HOVER IN GROUND EFFECT

LEVELS S ACOUSTIC EMMISION ANGLES Of D0ERS) OVM11WDifi~s

O.' 0 45 90 125 10 22 270 315 EN5RGY AVE ARITH ,d
16 25At I T jtgl Dv

SOUND PRESSURE LEVEL d§ re 20 mleroPescal

14 I.1 "..5 0.. 00: 9. 9. 1 O1.
14 7. 1 .25 72 4

15 5j1* ' a ~~9 1 . 1 4

7J, 4,, .0 a7 ,
4.. 4, jhl

4 41. 44, 4.,

4 14 ' ,94 4 4 441

STANDARD DEVI AT IONC dl) OF 16-2 ECOND SAMPLES OF DATASA4OUSTIC 1MM15ION ANGLE SHOWN ASOVE

14 4 0. 4. 45 0.4. .

1:1 ] °" ii1 4. 4 .1.1

4 1. 4: 2.

44 - :1 .
4 4 6 4.9 41)4 1 a 46 4o

4I. - 2.6 - - 46-

1.2,L ' 1.3 1.3 0.9 1.0 : 1.7 :

*- 0. 0 .
* *0 - I41 40 ifl4 II I11BtUI F

1,17

10 0

O0*0* 4 12 6ECN AV116 TM

4L 4, 6 ' al - '~A. ,, 0|

- ,,,_; .;, .@ : . ,;, ,.:. .,.,,.,, ,?,, .-. -, -, ,:..-.-,. ... . .... . ....,: ...0-4.. .. a .1.. .,.1. :6.6.. . ......... .,,, .



Table D I I
US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

SELL 206-L1 ELICOPTER DOT/TIj

1/3 OCTAVE NOISE DATA -- STATIC TESTS

AS MEASURED00*0

SITts 6m (SOFT SURFACE) - 300 N. WEST AUG. 27,1984

FLIGHT IDLE
LEVELS I ACOUSTIC 1,,,o MION ANGLES OF (DGRS) O)D 5lS---------------------------------------------....

N.. 0 45 9o 135 1,0 225 270 315 EN5RGT tE ARLI Iti

BOUND PRESSURE LEVEL 43 w 20 micePasuel

L 
.4 0 W

41

Fl 41 e . 4%2:4 "

I '~ I~~ i l Ji : g!! IE: 1 !Ig A I l
4 

4

4: t: tt: 1 1 e 8 m 1.A1l~ 41: 1111t1 i:l e

41 0.4 A3 A 0.2 0.2 ,1.

f, I. I* 1 9

04 -o

1.4 6: ;2@ ;3s2 . 7 64 595. 1. .

* UI~ 2.7" " "' ' ' " : "°=

N,. 11? ;t ;11 :71
P LT ?1.9 4 6 ,6 - 2.0

STANDARD ie4UAJT|ON(j9) OF 62ECN MP|O DT

14P 0, .3 1.6 j

1AN OU /4A 4 S A ON AE S N I KOa

2. AGE UD LVL 0 E
- r)4iiwJ ',

ON A -14 1 : .:

Ii to.- *. v



Table D.12
US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

B ELL 206-Ll HELICOPTER DOT/TSC
1/ 8/95

1/3 OCTAVE NOISE DATA -- STATIC TESTS
AS MEASUREDe **

SITEs 6H (SOFT SURFACE) - 300 M. WEST AUG. 27,1984

GROUND IDLE *w**** AVERAGE LEVEL

LEVELS 9 ACOUSTIC ENMISION ANGLES OF (DEGREES) OVER 360 DEGREES

BAND
NO. 0 45 90 135 190 225 270 315 ENERGY AVE ARITH Std

* *M *** DvSOUND PRESSURE LEVEL dB re 20 microPoscal

14 58.5 49.1 47.2 52.9 53.9 52.7 55.0 59.0 55.1 10.4 53.5 4.1
15 54.7 44.8 45.7 50.0 49.7 49.8 50.8 54.9 51.2 11.8 49.9 3.7
16 51.8 44.9 44.6 49.4 48.5 48.0 47.8 51.8 49.1 14.5 48.3 2.7
17 52.1 47.5 47.9 49.6 49.0 51.2 50.1 52.0 50.2 20.0 49.9 1.8
1s 47.4 43.5 43.1 47.3 44.7 45.0 47.1 48.9 46.3 20.1 45.9 2.1
19 49.6 47.1 48.1 49.9 48.4 49.3 51.0 50.2 49.4 26.9 49.2 1.3
20 50.3 56.3 50.8 49.7 46.7 49.0 50.8 48.2 51.2 32.1 50.2 2.8
21 47.3 58.6 47.6 46.2 44.2 45.5 47.7 46.7 51.2 35.1 48.0 4.5
22 44.5 45.5 47.0 46.3 44.3 46.5 46.6 45.5 45.9 32.5 45.8 1.0
22 45.1 47.2 46.8 47.5 46.4 45.3 43.8 43.5 45.9 35.0 45.7 1.5
24 38.9 48.6 40.3 44.2 40.7 41.0 38.0 41.4 43.1 34.5 41.6 3.4
25 35.4 38.9 32.0 41.0 31.2 37.6 33.6 40.1 37.5 30.9 36.2 3.7
26 32.3 36.2 28.7 34.5 28.2 32.6 29.9 34.6 32.9 28.1 32.1 2.9
27 31.9 39.2 29.1 34.0 30.3 32.9 31.6 34.1 34.0 30.8 32.9 3.1
29 32.2 37.5 29.6 32.2 31.6 31.9 32.3 32.3 33.1 31.2 32.4 2.2
29 31.9 33.4 30.1 30.6 31.0 31.8 36.9 33.4 32.9 32.1 32.4 2.2
30 30.6 32.3 30.3 33.1 30.1 32.0 40.0 37.4 34.8 34.8 33.2 3.6
31 29.6 31.0 29.0 30.5 29.2 31.1 40.2 37.1 34.3 34.9 32.1 4.3
32 30.5 33.1 29.8 30.6 27.3 31.1 40.5 38.0 34.8 35.8 32.5 4.5
33 30.3 32.5 29.8 30.1 27.7 30.9 41.9 36.6 35.2 36.4 32.5 4.6
34 30.5 31.3 31.3 30.2 30.7 33.4 42.2 37.9 35.9 37.2 33.4 4.3
35 31.0 34.9 31.6 30.9 27.0 31.9 40.7 40.1 35.9 37.1 33.5 4.9
36 31.6 39.2 31.8 30.4 26.6 29.8 37.3 41.9 J6.1 37.1 3.4 5.1
37 28.7 33.5 29.7 27.9 24.5 27.2 32.5 36.3 1.5 32.0 0.0 3.
38 27.3 34.1 28.7 26.5 21.9 26.2 31.4 36.4 31.2 31.1 29.1 4.7
39 21.5 29.2 23.3 21.7 19.2 22.0 25.2 31.0 26.0 24.9 24.1 4.1
40 19.4 28.6 19.5 19.5 17.9 20.7 22.4 28.1 24.0 21.5 22.0 4.1

AL 43.9 49.0 44.0 45.0 42.5 44.4 50.9 49.7 47.2 47.2 46.2 3.2
OASPL 62.3 62.1 57.5 59.6 59.8 59.0 60.5 62.7 60.7 - 60.3 1.9
PNL 57.1 62.9 57.1 57.6 54.7 57.6 64.1 64.4 61.1 - 59.4 3.7
PNLT 57.7 64.3 57.7 58.4 55.9 58.1 64.4 65.6 61.6 - 60.2 3.8

STANDARD DEVIATION(dB) OF 16-2 SECOND SAMPLES OF DATA
@ACOUSTIC EMMISION ANGLE SHOWN ABOVE

14 3.7 2.3 2.4 2.4 5.2 1.7 1.1 1.9
15 3.1 1.6 1.5 2.0 3.9 1.4 0.9 1.7
16 2.9 1.9 1.2 1.9 3.7 1.2 1.1 1.9
17 1.8 1.8 1.9 1.7 1.8 0.7 1.7 0.9
18 2.1 1.1 0.7 1.2 2.2 1.2 1.0 1.4
19 2.0 0.5 1.1 1.0 1.3 0.8 0.9 1.3
20 2.2 4.6 1.4 1.0 1.2 1.0 1.5 0.6
21 1.2 3.7 0.6 0.6 1.0 0.8 1.3 0.7
22 0.8 0.8 0.8 0.7 0.9 1.6 0.7 0.7
23 1.5 2.2 0.9 1.0 0.9 0.7 1.4 0.6
24 0.8 4.1 1.5 2.1 1.4 1.5 2.0 2.3
25 1.8 3.5 1.1 2.5 1.5 1.7 1.6 1.7
26 1.8 2.7 0.8 2.1 0.9 1.8 1.2 1.0
27 1 6 6 1.0 2.3 0.6 0.9 J.9 2.1
29 1.9 13 1.1 1.4 0.9 1.7 .7 0.9
29 1.6 2.7 1.1 1.3 0.7 1.7 4.2 0.9
30 1.3 2.4 1.0 1.7 1.2 2.2 5.1 1.6
31 1.0 1.9 0.9 1.6 1.0 2.1 5.0 1.9
32 1.5 3.0 1.2 2.0 1.8 2.6 4.7 1.3
33 1.3 2.3 1.4 2.3 2.5 3.0 4.9 2.1
34 1.9 1.5 1.5 2.2 3.3 3.4 4.5 2.2
35 1.2 1.9 1.3 2.2 2.8 3.1 4.2 1.5
36 1.1 2.1 1.1 2.0 2.5 2.4 3.7 1.7
37 0.9 1.7 0.9 1.8 2.4 2.0 3.0 1.4
39 1.1 1.8 1.0 1.9 2.1 2.2 3.1 0.7
39 0.9 1.7 0.7 1.2 0.9 2.1 2.3 0.8
40 1.4 2.3 0.8 1.0 0.6 2.2 1.7 1.1

AL 0.7 1.4 0.5 1.1 0.9 1.3 3.7 1.1
OASPL 2.6 2.4 0.7 0.9 2.7 0.6 O.8 1.2
PNL 0.8 1.4 0.6 i.3 1.4 1.8 3.3 1.1
PNLT 0.9 1.6 0.7 1.5 1.8 1.9 3.3 1.3

BANDS 14 TO 40 - STANDARD 1/3 OCTAVE BANDS 25 TO 1OKHz
" - UNWEIGHTID ENERGY AV RAGE OF REASURED LEVEL6 QYI 340
," - A-WEIGHT D ENERGY AV RAGE OF NEASURID LEVELS gVER 360

-UWEIGHTED ARITHMETIC AVERAGE OF MEASURED LEVELS OVER 360 DEGREES
- 32 SECOND AVERGING TIME

0*0*e - TABULATED LEVELS ARE CONTAMINATED BY LOCAL AMBIENT.

% % -



Table D.13

US/CANADIAt4 TEST - DULLES INTERNATIONAL AIRPORT

BELL 206-Ll HELICOPTER DOT/TSC1/ a/25
1/3 OCTAVE NOISE DATA -- STATIC TESTS

AS MEASURED ***

SITEe IN (HARD SURFACE) - 150 M. EAST AUG. 29.1984

HOVER IN GROUND EFFECT
AVERAGE LEVEL

LEVELS 2 ACOUSTIC EMMISION ANGLES OF (DEGEES) OVER 360 DEGREES

BAND
NO. 0 45 90 135 180 225 270 315 ENERGY AVE ARITH Std

S *** Dv
SOUND PRESSURE LEVEL dB re 20 microPascal

14 7S.1 75.4 76.6 76.5 77.1 74.6 72.9 74.1 75.5 30.8 75.3 1.4
15 59.8 59.8 60.5 60.0 62.6 59.8 59.7 59.8 60.4 21.0 60.2 1.0
16 70.3 72.0 73.5 70.7 76.0 69.8 70.7 72.5 72.4 37.8 71.9 2.1
17 67.0 70.4 71.3 70.7 73.4 69.9 69.4 70.7 70.7 40.5 70.3 1.8
1.8 64.2 67.6 69.0 71.2 70.5 66.6 67.2 66.4 68.4 42.2 67.8 2.3
19 69.6 70.5 70.6 75.0 76.5 76.6 68.6 73.4 73.6 51.1 72.6 3.2
20 62.2 64.4 66.3 70.9 71.3 68.2 63.6 66.4 67.8 48.7 66.7 3.3
21 59.3 61.3 63.0 70.9 72.4 65.1 60.5 63.0 67.0 50.9 64.4 4.8
22 62.9 67.0 72.6 74.2 78.1 71.9 65.3 67.1 72.4 59.0 69.9 5.1
23 62.6 63.6 68.2 74.6 77.8 69.6 65.7 67.1 71.7 60.8 68.6 5.3
24 63.6 66.7 73.7 77.1 80.8 72.6 66.0 68.7 74.6 66.0 71.1 5.9
25 64.0 63.7 72.1 78.2 81.1 69.5 64.7 67.9 74.7 68.1 70.1 6.6
26 63.8 63.0 69.9 77.7 82.0 69.3 64.4 67.4 74.9 70.1 69.7 6.?
27 64.7 63.7 68.4 77.3 82.7 70.2 64.7 67.1 75.3 72.1 69.8 6.8
28 64.7 63.1 66.9 75.5 91.0 70.8 64.2 66.8 73.8 71.9 69.1 6.7
29 64.9 62.8 66.1 72.6 70.4 69.1 64.2 65.7 68.2 67.4 67.0 3.4
30 61.0 60.1 64.6 69.8 66.7 65.8 60.7 63.5 65.2 65.2 64.0 3.4
31 59.4 58.9 63.2 67.6 64.4 64.8 58.4 62.5 63.5 64.1 62.4 3.3
32 56.6 56.2 60.1 64.0 61.0 63.1 55.8 60.3 60.6 61.6 59.6 3.1
33 54.5 54.3 56.7 61.2 58.6 59.9 53.1 57.8 57.8 59.0 57.0 2.9
34 51.7 52.8 53.7 58.8 56.5 56.3 50.5 55.6 55.3 56.6 54.5 2.e
35 47.6 51.4 51.4 56.0 54.5 53.3 47.3 53.1 52.7 53.9 51.8 3.1
36 43.4 48.4 48.2 53.0 50.5 51.1 43.7 49.9 49.5 50.5 48.5 3.4
37 42.9 46.3 45.6 49.7 48.2 49.6 41.6 48.0 47.3 47.8 46.5 3.0
38 42.4 45.1 43.9 47.6 45.3 47.2 40.4 47.3 45.5 45.4 44.9 2.6
39 - 42.1 - - - 43.6 - - 42.9 41.8 42.9 1.1
40 - 39.1 - - - 39.4 - - 39.3 36.8 39.2 0.2

AL 70.6 69.9 74.7 81.2 84.7 76.1 70.4 73.3 78.4 78.4 75.1 5.4
OASPL 79.4 80.4 83.1 87.0 90.3 83.2 79.3 81.4 84.8 - 83.0 3.9
PNL 81.1 81.' 86.3 92.0 94.7 87.2 81.2 84.6 89.2 - 86.1 5.1.
PNLT 82.1 82.4 87.5 92.7 95.7 86.7 81.7 85.8 90.1 - 87.1 5.2

STANDARD DEVIATION(dB) OF 16-2 SECOND SAMPLES OF DATA
@ACOUSTIC EMMISION ANGLE SHOWN ABOVE

14 0.3 0.2 0.4 0.4 0.3 0.3 0.5 0.4
15 0.0 0.0 0.4 0.2 0.5 0.1 0.1 0.1
16 0.6 0.4 0.6 1.3 0.5 0.8 0.5 0.3
17 0.7 0.5 0.7 1.9 0.7 0.7 0.6 0.5
18 0.7 0.6 0.8 2.1 0.9 1.1 0.7 0.7
19 0.7 0.5 2.4 2.0 0.5 1.1 1.9 1.1
20 0.6 0.7 1.3 2.5 0.9 1.1 1.0 0.5
21 1.7 0.9 1.1 2.3 1.3 1.1 1.3 1.0
22 2.2 1.4 1.6 1.5 1.0 1.4 1.0 1.5
23 2.4 0.8 1.1 2.5 1.3 1.1 1.0 1.5
24 2.5 1.4 1.0 2.7 1.4 1.5 1.3 1.8
25 2.5 1.7 1.7 3.2 1.4 2.3 1.4 1.9
26 3.2 1.4 1.7 3.7 1.5 2.1 1.S 2.2
27 3.3 1.8 1.6 3.5 1.5 2.1 1.9 2.3
28 3.2 1.7 1.7 3.4 1.4 2.2 2.1 2.4

" 29 2.3 1.5 1.8 3.6 3.3 2.6 2.5 2.6
* 30 2.4 1.4 2.0 3 5 3.5 2.6 2.2 2 .2

31 1.9 1.8 2.3 3.5 3.7 2.1 1.8 2.1
32 1.6 1.4 1.9 3.4 3.S 2.0 2.4 2.0
33 1.7 1.7 1.6 3.4 3.6 1.6 2.0 1.8
34 1.9 1.7 1.4 3.3 3.4 1.3 2.0 1.7
35 2.0 1.6 1.3 2.9 3.5 1.4 1.6 2.1
36 1.9 1.6 1.1 2.8 3.6 1.9 1.4 2.2

7 15 1.6 1.3 2.6 3.2 1.9 1.9 2.71.e 19 1. 1.4 2.7 3.3 1.7 2.1 2.739 - 2.6 - - - 1.7 - -

40 - 2.3 - - - 1.5 - -

AL 2.3 1.2 1.3 3.2 1.1 1.7 1.6 2.0
OASPL 0.4 0.2 0.5 2.2 0.9 0.6 0.5 0.7
PNL 2.0 1.1 1.0 2.9 1.0 1.3 1.3 1.8
PNLT 2.0 1.1 1.0 2.9 1.0 1.3 1.4 2.0

BANDS 14 TO 40 - STANDARD 1/3 OCTAVE BANDS 25 TO IOKHz
* - UNWEIGHTED ENERGY AVERAGE 3F MEASURED LEVELS OVER 360 EGREES

- A-WEIGHTID ENERGY AVERAGE OF MEASURED LEVELS OVER 360 DEOREES
L.-4WEtG HT D ARITHMETIC AVERAGE OF MEASURED LEVELS OVER 360 DEGREES

- 32 SECOND AVERGING TIME

.. . .. . ." . . . . . . . . . .. . . . .
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Table D.14
US/CANADIAN TEST - OULLES INTERNATIONAL AIRPORT

BELL 206-LI HELICOPTER OOT/TSC

1/3 OCTAVE NOISE DATA -- STATIC TESTS 
1/B/B5

AS MEASURED****

SITE: IH (HARD SURFACE) - 150 M. EAST AUG. 29,1984

FLIGHT IDLE
AVERAGE LEVEL

LEVELS 9 ACOUSTIC EMiMISION ANGLES OF (DEGREES) OVER 360 DEGREES

BAND
NO. 0 45 90 135 1SO 225 270 315 ENERGY AVE ARITH Std

* * *** DvSOUND PRESSURE LEVEL dB re 20 microPascal

14 72.9 72.5 73.0 72.9 72.9 72.0 72.2 72.2 72.6 27.9 72.6 0.4
15 59.4 59.2 59.5 59.5 59.5 59.6 59.3 59.3 59.4 20.0 59.4 0.1
16 70.4 70.1 70.1 70.4 69.8 68.8 69.3 70.2 69.9 35.3 69.9 0.6
17 68.1 67.7 68.2 68.9 67.0 67.6 66.5 67.7 67.8 37.6 67.7 0.7
18 64.5 65.3 65.6 66.8 65.4 63.6 63.2 63.9 64.9 38.7 64.8 1.2
19 71.2 70.5 68.3 71.7 72.5 70.7 63.3 71.8 70.6 48.1 70.0 3.0
20 61.5 61.9 61.9 64.1 63.1 61.6 59.3 62.6 62.2 43.1 62.0 1.4
21 56.5 56.0 58.1 61.8 59.5 56.9 56.5 59.3 58.5 42.4 58.1 2.0
22 68.0 65.5 67.5 69.5 72.3 64.9 63.2 65.9 68.0 54.6 67.1 2.9
23 62.1 62.6 64.0 66.6 65.6 63.2 63.0 63.0 64.0 53.1 63.8 1.6
24 65.2 66.2 70.7 69.4 71.2 66.9 66.6 66.0 68.3 59.7 67.S 2.3
25 63.4 64.1 68.0 69.6 68.3 64.1 66.2 63.7 66.5 59.9 65.9 2.4
26 62.1 62.9 66.8 68.5 67.1 64.2 65.2 62.8 65.5 60.7 64.9 2.3
27 61.6 62.7 66.5 66.4 65.9 63.9 65.4 62.0 65.1 61.9 64.5 2.4
28 60.9 62.0 65.8 68.0 64.9 64.0 65.1 62.3 64.7 62.8 64.1 2.3
29 60.e 61.5 64.4 66.3 63.8 63.4 65.3 62.6 63.9 63.1 63.5 1.9
30 60.2 60.5 63.8 65.9 63.8 62.9 65.3 62.2 63.5 63.5 63.1 2.1
31 58.6 59.0 61.6 64.7 62.6 61.9 64.3 60.9 62.2 62.8 61.7 2.2
32 55.8 56.9 58.9 62.2 59.4 59.6 62.7 58.6 59.8 60.8 59.3 2.4
33 53.4 54.0 55.7 60.0 57.0 57.3 59.6 56.5 57.2 58.4 56.7 2.4
34 51.5 52.2 53.2 57.9 55.0 55.4 56.4 52.6 54.8 56.1 54.3 2.2
35 49.3 49.9 49.2 54.2 50.4 51.4 51.0 49.1 50.9 52.1 50.6 1.7
36 45.8 47.3 44.6 48.5 47.2 45.6 45.0 47.7 46.7 47.7 46.5 1.4
37 42.8 43.4 41.2 47.1 47.7 42.3 44.4 47.0 45.1 45.6 44.5 2.5

" 38 44.2 45.0 39.9 45.2 45.4 40.3 44.4 48.4 44.8 44.7 44.1 2.8
39 - - - - - - - - - - - -
40 . . . . . . . .. .. .

AL 68.8 69.4 72.5 74.7 72.8 71.3 73.1 70.3 72.0 72.0 71.6 2.0
OASPL 78.9 78.7 79.9 81.1 90.8 78.7 78.5 78.9 79.6 - 79.4 1.0
f4L 80.2 80.9 83.4 85.4 84.5 82.0 83.6 81.8 83.0 - 82.7 1.8
PNLr 81.6 82.0 84.5 86.4 86.1 83.4 84.2 93.3 84.1 - 83.9 1.7

STANDARD DEVIATION(dB) OF 16-2 SECOND SAMPLES OF DATA
@ACOUSTIC EMMISION ANGLE SHOWN ABOVE

'4 0.4 0.3 0.3 0.4 0.3 0.5 1.4 0.8
15 0.1 0.3 0.0 0.1 0.5 0.6 0.2 0.3
16 0.5 0.5 0.5 0.6 0.5 0.4 1.3 0.7
17 0.4 0.5 0.4 0.7 0.6 0.7 0.8 0.6
1 0.7 0.5 0.8 0.9 0.6 0.8 0.7 0.8
19 0.6 0.5 1.5 1.4 0.3 0.7 1.2 0.7
20 0.7 0.5 1.1 0.9 0.5 0.9 0.8 0.5
21 1.3 1.2 1.3 1.2 1.3 1.5 0.9 2.0
22 1.5 1.1 2.0 2.1 1.0 1.7 1.5 1.2
23 1.4 0.6 0.9 1.3 0.7 1.2 0.8 1.1
24 1.5 0.9 1.1 1.3 1.0 0.8 1.2 1.4
25 1.6 0.6 1.2 1.5 0.9 0.9 1.5 1.5
26 1.7 0.8 1.8 1.9 0.9 1.1 1.5 1.927 1.2 0.6 1.9 2.1 1.0 1.0 1.5 2.0
29 1.5 0.6 1.8 1.6 1.1 1.0 1.7 2.0
29 1.d 0.8 1.7 1.9 1.1 1.3 1.1 2.4
30 1.8 0.9 1.5 2.0 1.2 1.5 1.3 2.3
31 1.9 1.2 1.7 2.2 1.3 1.4 1.4 2.2
32 2.3 1.6 2.0 2.2 1.3 !.1 1.6 1.8
33 2.8 1.8 2.3 2.3 1.2 1.2 1.9 2.1
34 3.2 1.9 2.4 2.3 1.7 1.2 1.9 2.2
3t 3.4 2.0 2.3 R.1 2.3 1.5 1.6 3.2
36 3.3 1.9 1.9 2.8 2.0 1.7 2.2 4.3
37 3.0 2.0 1.9 4.0 1.9 1.8 3.3 4.8
39 2.9 2.3 2.0 4.1 1.6 1.8 3.6 5.0

" 39 - - - - - - - -
40 . . . . . . . .

AL 1.6 0.7 1.3 1.7 0.8 1.0 1.3 2.0
OASPL 0.6 0.3 0.5 0.6 0.4 0.4 1.1 0.7
PNL 1.7 0.7 1.0 1.6 0.7 0.9 1.4 2.0

.. PNLT 1.7 0.7 1.0 1.5 0.8 0.9 1.5 2.0

BANDS 14 TO 40 - STANDARD 1/3 OCTAVE BANDS 25 TO IOKHz
-, - UNWEIGHTED ENERGY AVERAGE OF MEASURED LEVELS OVER 360 DEGREES

- A-WEIGHTED ENERGY AVERAGE OF MEASURED LEVELS OVER 360 DEGREES
- UNWEIGHTED ARITHMETIC AVERAGE OF MEASURED LEVELS OVER 360 DEGREES
- 32 SECOND AVERGINO TIME

. A;- 5.--



Table D.15
US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

BELL 206-Ll HELICOPTER DOT/TSC
1/ 8/85

1/3 OCTAVE NOISE DATA -- STATIC TESTS

AS MEASURED****

SITE: 1H (HARD SURFACE) - 150 M. EAST AUG. 29,1984

GROUND IDLE
AVERAGE LEVEL

LEVELS 8 ACOUSTIC EMMISION ANGLES OF (DEGREES) OVER 360 DEGREES

BAND
NO. 0 45 90 135 180 225 270 315 ENERbf AVE ARITH Std

* * *** Dv
SOUND PRESSURE LEVEL dB pe 20 microPascal

14 49.6 - 52.7 51.2 48.5 - 49.9 48.9 50.4 5.7 50.1 1.6
15 46.6 - 52.5 48.5 45.6 - 47.0 45.4 48.4 9.0 47.6 2.6
16 46.0 - 49.8 48.8 47.5 - 46.6 46.6 47.8 13.2 47.5 1.5
17 51.7 - 53.3 51.7 52.8 - 48.4 49.3 51.5 21.3 51.2 1.9
18 45.1 - 49.7 47.6 54.0 - 47.5 46.9 49.5 23.3 48.5 3.1
19 51.0 - 52.2 51.9 52.3 - 51.e 51.1 5!.7 29.2 51.7 0.5
20 50.0 - 59.3 52.9 51.0 - 52.3 51.5 54.2 35.1 52.8 3.3
21 46.4 - 57.4 51.2 48.5 - 49.0 48.6 52.0 35.9 50.2 3.9
22 50.1 - 55.8 54.0 52.3 - 54.8 54.3 53.9 40.5 53.5 2.0
23 56.1 - 61.1 59.9 59.4 - 59.e 58.9 59.4 48.5 59.2 1.7
24 55.2 - 59.4 59.2 57.3 - 58.6 56.1 57.9 49.3 57.6 1.7
25 53.1 - 57.5 56.4 52.7 - 56.5 55.1 55.6 49.0 55.2 2.0
26 47.3 - 54.1 54.5 52.4 - 53.0 52.6 52.8 48.0 52.3 2.6
27 51.3 - 54.6 56.0 53.9 - 57.3 55.5 55.1 51.9 54.8 2.!
28 48.2 - 53.1 55.0 53.7 - 54.0 51.7 53.1 51.2 52.6 2.4
29 50.4 - 52.9 51.5 49.0 - 54.5 51.2 51.9 51.1 51.6 1.9
30 52.6 - 52.8 53.0 50.9 - 54.8 54.3 53.2 53.2 53.1 1.4
31 51.0 - 50.0 48.9 46.9 - 52.9 52.6 50.8 51.4 50.4 2.3
32 51.8 - 49.2 48.8 44.6 - 52.4 52.7 50.7 51.7 49.9 3.1
33 51.5 - 49.1 48.0 43.5 - 51.5 49.7 49.6 50.8 48.9 3.0
34 47.4 - 47.6 46.4 41.7 - 48.4 45.9 46.7 48.0 46.2 2.4
35 45.9 - 46.9 45.0 39.7 - 45.0 46.0 45.2 46.4 44.7 2.6
36 46.8 - 44.9 44.3 38.5 - 47.3 50.9 46.e 47.8 45.4 4.1
37 46.2 - 43.1 43.4 39.0 - 46.2 48.3 45.3 45.8 44.4 3.3
38 49.8 - 45.6 44.4 38.7 - 48.9 51.0 47.9 47.8 46.4 4.5
39 - - - - - - - 48.7 48.7 47.6 48.7 -
40 . .- 51.3 51.3 49.8 51.3 -

AL 61.6 - 62.3 62.0 59.5 - 63.7 63.2 62.4 62.4 62.0 1.5
OASPL 64.8 - 68.5 67.1 65.7 - 67.5 66.6 67.0 - 66.7 1.3
PNL 74.5 - 74.8 73.6 70.9 - 75.8 76.4 74.9 - 74.3 1.P
PNLT 75.7 - 75.4 74.6 71.9 - 77.1 77.7 75.7 - 75.4 2.1

STANDARD DEVIATION(dB) OF 16-2 SECOND SAMPLES OF DATA
%ACOUSTIC EMMISION ANGLE SHOWN ABOVE

14 2.2 0.0 1.0 1.1 1.9 0.0 1.7 1.2
15 1.9 0.0 1.3 1.9 1.3 0.0 1.4 1.0
16 1.4 0.0 1.3 1.4 0.6 0.0 1.2 1.0
17 2.2 0.0 1.8 1.3 0.4 0.0 0.9 1.3
18 1.0 0.0 1.7 1.0 1.4 0.0 0.9 1.0
19 1.4 0.0 0.5 0.5 0.8 0.0 0.4 0.5
20 1.4 0.0 2.7 1.9 0.7 0.0 0.8 0.6
21 1.5 0.0 3.3 1.2 0.9 0.0 0.5 0.5
22 2.4 0.0 0.8 0.9 0.8 0.0 0.5 0.7
23 2.5 0.0 0.7 1.2 0.9 0.0 0.6 0.7
24 2.0 0.0 0.7 1.1 0.9 0.0 0.6 0.6
25 1.7 0.0 1.1 1.3 0.9 0.0 0.6 0.7
26 1.5 0.0 1.1 1.5 0.7 0.0 0.5 1.0
27 1.9 0.0 1.1 2.2 1.5 0.0 0.7 0.8
28 1.6 0.0 1.6 2.3 1.8 0.0 0.7 1.0
29 1.0 0.0 2.3 1.5 2.1 0.0 0.7 0.9
30 1.2 0.0 2.0 2.0 2.0 0.0 0.9 0.7
31 1.1 0.0 2.1 1.7 2.2 0.0 0.9 0.7
32 1.3 0.0 2.2 2.2 2.3 0.0 0.9 1.2
33 1.5 0.0 2.3 2.3 2.6 0.0 1.1 1.5
34 1.7 0.0 2.5 2.5 2.7 0.0 1.7 2.2
35 2.5 0.0 2.5 2.9 2.4 0.0 1.4 2.6
36 3.0 0.0 3.5 3.4 2.7 0.0 4.2 3.9
37 2.9 0.0 4.6 4.3 3.8 0.0 4.0 3.8
38 3.0 0.0 5.2 4.6 4.5 0.0 4.3 3.4
39 - 0.0 - - - 0.0 - 3.8
40 - 0.0 - - - 0.0 - 3.3

AL 1.4 0.0 1.6 1.5 1.3 0.0 0.8 1.3
OASPL 1.2 0.0 0.9 0.9 0.6 0.0 0.5 0.7
PNL 1.6 0.0 1.9 1.6 1.1 0.0 1.1 2.0
PNLT 1.6 0.0 2.0 1.8 1.1 0.0 1.2 2.1

BANDS 14 TO 40 - STANDARD 1/3 OCTAVE BANDS 25 TO IOKHz
* - UNWEIGHTED ENERGY AVERAGE OF MEASURED LEVELS OVER 360 DEGREES

- A-WEIGHTED ENEROY AVERAGE OF MEASURED LEVELS OVER 360 DEGREES
- UNWEIONTED ARITHMETIC AVERAGE OF MEASURED LEVELS OVER 360 DEGREES
- 32 SECOND AVERGING TIME

......................................... . . . .



Table D. 16

US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

BELL 206-LI HELICOPTER DOT/TSCi/ 8/85

1/3 OCTAVE NOISE DATA -- STATIC TESTS

AS MEASURED****

SITE: 4H (SOFT SURFACE) - 150 M. WEST AUG. 29,1984

HOVER IN GROUND EFFECT
AVERAGE LEVEL

LEVELS 0 ACOUSTIC EMMISION ANGLES OF (DEGREES) OVER 360 DEGREES

BAND
NO. 0 45 90 135 180 225 270 315 ENERGY AVE ARITH Std

* ** *** DvSOUND PRESSURE LEVEL dB re 20 nicroPrsca1

14 75.8 76.1 75.9 76.1 74.9 73.6 73.9 72.7 75.0 30.3 74.9 1.3
15 60.2 60.3 60.2 60.2 60.2 60.2 60.2 60.2 60.2 20.8 60.2 0.0
16 71.3 72.2 72.6 70.6 72.5 70.1 70.6 71.8 71.6 37.0 71.5 1.0
17 69.3 71.2 72.5 68.1 70.2 69.3 69.3 70.7 70.3 40.1 70.1 1.4
1 66.7 69.8 70.9 68.3 67.0 65.4 66.2 66.8 68.0 41.8 67.6 1.i
IQ 73.8 69.7 73.1 77.7 74.5 70.9 72.3 75.9 75.7 53.2 74.7 3.1
20 64.9 64.1 67.5 68.7 65.3 69.1 66.1 66.8 66.9 47.8 66.6 1.8
21 60.2 61.1 62.6 66.0 60.1 63.1 61.1 63.2 62.6 46.5 62.2 2.0
22 66.6 65.5 71.4 68.2 65.0 72.0 68.6 66.9 68.7 55.3 68.0 2.6
23 60.0 62.2 65.5 65.1 57.3 65.3 64.3 62.1 63.4 52.5 62.7 2.9
24 55.5 60.5 62.1 59.3 53.3 57.1 57.8 57.7 58.7 50.1 57.9 2.8
25 45.9 48.0 51.7 48.6 44.4 45.8 45.0 47.1 47.7 41.1 47.1 2.4
26 47.1 47.2 48.0 47.8 45.2 49.5 43.0 51.1 47.9 43.1 47.4 2.5
27 50.2 49.9 49.9 50.2 48.1 52.9 47.2 55.4 51.2 48.0 50.5 2.6
29 53.3 53.5 51.5 52.5 51.8 56.1 50.6 59.1 54.5 52.6 53.5 2.8
29 54.1 54.2 52.5 52.3 52.1 57.7 52.9 61.5 56.1 55.3 54.7 3.3
30 56.0 55.2 53.5 53.4 53.6 58.9 55.5 64.4 58.2 58.2 56.3 3.7
31 55.7 55.3 53.9 54.6 53.2 60.3 56.7 64.5 58.6 59.2 56.8 3.8
32 54.3 53.7 52.4 55.1 51.7 60.4 57.7 63.2 57.9 58.9 56.1 4.0
33 53.7 52.2 50.8 54.8 49.9 59.2 57.8 60.9 56.5 57.7 54.9 4.0
34 52.4 51.0 49.2 53.2 49.6 55.7 54.4 57.9 53.9 55.2 52.9 3.0
35 51.7 50.6 48.i 50.6 48.3 49.8 48.2 55.5 51.1 52.3 50.3 2.5
36 49.4 49.2 46.5 48.1 46.0 47.7 43.8 52.1 48.5 49.5 47.8 2.5
37 46.8 47.1 44.4 46.2 44.2 45.3 41.6 49.0 46.1 46.6 45.6 2.2
38 45.8 46.8 42.3 44.3 42.3 43.0 40.0 47.7 44.7 44.6 44.0 2.6
39 43.1 - - - - - - - 43.1 42.0 43.1 -
40 40.6 - - - - - - - 40.6 38.1 40.6 -

"A' 64.9 64.5 64.7 65.5 62.7 69.0 66.1 71.7 67.1 67.1 66.1 2.9
OASPL 80.1 80.1 81.3 81.8 80.1 82.6 79.5 80.7 80.9 - 80.8 1.0
PNL 78.6 78.4 79.7 80.6 77.1 82.6 79.4 83.7 80.3 - 80.0 2.2
PNLT 80.0 79.0 80.9 82.1 78.5 84.8 80.6 85.2 81.7 - 81.4 2.5

STANDARD DEVIATION(dB) OF 16-2 SECOND SAMPLES OF DATA
@ACOUSTIC EMMISION ANGLE SHOWN ABOVE

14 0.3 0.4 0.3 0.3 0.4 0.3 0.3 0.6
15 0.0 0.1 0.1 0.0 0.0 0.1 0.0 0.1
16 0.5 0.5 0.5 0.6 0.7 0.4 0.4 0.5
17 0.8 0.7 0.5 1.7 1.0 0.6 0.7 0.6
1s 0.8 0.6 0.6 2.1 0.8 0.9 1.3 1.0
19 1.0 1.1 1.3 0.4 0.6 0.4 3.6 0.8
20 1.1 1.1 0.9 0.5 1.1 0.5 1.9 1.1
21 0.6 1.5 1.3 1.9 1.3 1.0 1.0 1.1
22 0.8 1.4 1.0 1.4 1.3 0.7 1.1 2.1
23 0.7 0.6 0.9 0.9 1.4 0.7 0.9 1.0
24 1.2 1.0 1.2 0.6 3.9 1.4 0.8 1.3
25 1.7 1.4 1.7 0.9 3.9 1.7 1.4 1.7
26 2.6 1.8 2.5 1.5 4.3 1.7 1.9 3.4
-27 3.1 2.1 2.5 2.6 4.0 1.6 1.9 3.5

3.2 2.4 2.8 2.3 4.0 2.0 1.7 3.5
29 3.2 2.1 3.0 2.1 4.6 2.3 2.3 4.0
30 3.7 2.5 3.3 i.7 4.8 2.5 2.4 4.5
31 3.2 2.6 3.2 2.1 4.4 3.1 2.2 3.8
32 2.4 2.5 2.7 2.4 4.6 3.0 2.0 3.2
33 2.5 2.5 2.8 2.8 4.0 2.8 2.4 3.0

* 34 2.1 2.3 2.8 2.6 4.2 1.9 2.7 2.7
35 1.8 2.4 2.5 2.1 4.0 1.4 2.1 2.3
36 1.3 2.7 2.6 1.9 3.6 1.1 1.8 2.4
37 1.0 2.7 2.3 2.1 3.6 1.4 1.! 2.2
38 1.1 3.0 2.3 2.0 3.6 1.5 1.5 2.2
39 1.4 - - - - - - -
40 1.1 - - - - - - -

AL 1.9 1.6 1.5 1.2 3.0 1.7 1.6 3.1
* OASPL 0.4 0.4 0.3 0.3 0.5 0.3 1.0 0.6

PNL 1.2 1.3 1.2 0.6 2.1 0.7 1.5 2.2
PNLT 1.2! 1.3 1.. 0.5 2.1 0.7 1.6 2.2

BANDS 14 TO 40 - STANDARD 1/3 OCTAVE BANDS 25 TO 10KHz
UNWEIGHTED ENERGY AVERAGE OF MEASURED LEVELS OVER 360 DEGREES

- A-WEIGHTED ENERGY AVERAGE OF MEASURED LEVELS OVER 360 DEGREES
- UNWEIGHTED ARITHMETIC AVERAGE OF MEASURED LEVELS OVER 360 DEGREES
- 32 SECOND AVERGING TIME'U



Table D. 17
US/CANADIAN rEST - DULLES INTERNATIONAL AIRPORT

BELL 206-LI HELICOPTER DOT/TSC
:/ 8/85

1/3 OCTAVE NOISE DATA -- STATIC TESTS

AS MEASURED* *

SITE: 4H eSOFT SURFACE) - 150 M. WEST AUG. 29,1984

FLIGHT IDLE
AVERAGE LEVEL

LEVELS V ACOUSTIC EMMISION ANGLES OF (DEGREES) OVER 360 DEGREES

BAND
NO. 0 45 90 135 180 225 270 315 ENERGY AVE ARITH Std

* N* *** Dv
SOUND PRESSURE LEVEL dB re 20 nticroPascal

14 73.3 73.1 73.5 72.8 72.8 72.5 73.1 72.6 73.0 28.3 73.0 0.3
15 60.4 60.4 60.4 60.3 60.0 59.9 60.4 60.4 60.3 20.9 60.3 0.2
16 70.5 70.7 71.7 70.5 70.0 69.9 70.5 70.2 70.5 35.9 70.5 0.6
17 69.6 69.6 69.8 69.6 68.9 68.4 69.2 69.2 69.3 39.1 69.3 0.5
is 66.9 67.1 67.0 67.3 65.9 65.3 66.2 66.2 66.5 40.3 66.5 0.7
19 73.8 71.8 67.7 73.8 73.4 74.5 69.8 75.1 73.0 50.5 72.5 2.6
20 63.6 62.9 61.0 63.3 63.1 63.6 63.6 64.8 63.3 44.2 63.2 1.1
21 58.3 58.6 57.9 60.5 58.0 56.4 59.6 60.0 58.8 42.7 58.7 1.3
22 6e.3 64.1 66.7 66.1 69.6 65.4 66.6 65.7 66.9 53.5 66.6 1.7
23 58.6 57.6 60.9 60.2 60.3 59.3 60.9 58.7 59.7 48.8 59.6 1.2
24 54.4 52.8 57.7 55.9 55.6 56.3 57.5 55.6 56.0 47.4 55.7 1.6
25 44.1 41.9 44.9 43.2 43.4 43.3 45.3 42.1 43.8 37.2 43.6 1.3
26 42.4 40.6 43.8 41.5 42.0 39.7 42.2 42.5 42.0 37.2 41.8 1.3
27 45.5 44.2 47.0 43.e 44.5 42.6 43.2 45.1 44.7 41.5 44.5 1.4
28 47.6 48.4 51.5 47.Q 46.9 45.7 45.0 50.6 48.5 46.6 47.9 2.2
29 49.9 50.0 53.2 48.9 46.7 47.0 44.4 52.1 49.8 49.0 49.0 2.9
30 53.8 53.0 55.9 51.7 49.7 49.2 45.4 55.3 52.8 52.8 51.7 3.5
31 55.2 54.1 56.6 52.2 50.5 51.3 44.9 57,1 54.0 54.6 52.7 4.0
32 55.1 53.8 56.3 51.9 50.6 51.4 43.8 57.6 54.0 55.0 52.6 4.3
33 55.7 53.4 55.5 51.8 50.3 49.7 42.2 57.8 53.8 55.0 52.0 4.9
34 55.4 53.5 54.4 51.6 50.6 49.0 41.3 57.5 53.4 54.7 51.7 5.0
35 54.0 53.0 52.5 50.9 50.0 48.3 41.2 56.6 52.4 53.6 50.8 4.6
36 51.0 52.2 50.3 48.6 48.4 46.0 40.0 54.6 50.4 51.4 48.9 4.4
37 49.1 50.3 48.1 46.4 46.5 43.1 38.4 52.0 48.2 48.7 46.7 4.3
38 51.6 53.1 46.3 44.3 43.5 *0.8 36.5 53.6 49.3 49.2 46.2 6.2
39 49.0 52.1 - - - - - 51.4 51.0 49.9 50.8 1.6
40 45.0 48.5 - - - - - 47.6 47.3 44.8 47.0 I.

AL 65.5 64.5 65.6 62.9 62.5 61.5 58.8 67.4 64.4 64.4 63.6 2.7
OASPL 79.3 78.5 78.4 79.0 78.9 78.8 79.1 79.5 78.8 - 78.8 0.5
PNL 79.9 79.0 79.1 77.2 77.5 76.3 73.8 81.7 78.8 - 78.1 2.4
PNLT 81.5 80.1 80.3 7S.6 79.2 79.0 74.8 83.3 80!. - 79.5 2.5

STANDARD DEVIATION(dB) OF 16-2 SECOND SAMPLES OF DATA
OACOUSTIC EMMISION ANGLE SHOWN AEOVE

14 0.2 0.2 0.2 0.2 0.1 0.2 0.1 0.2
15 0.1 0.1 0.0 0.1 0.2 0.2 0.1 0.1
16 0.2 0.4 0.2 0.4 0.4 0.4 0.3 0.4
17 0.3 0.3 0.3 0.3 0.6 0.5 0.3 0.4
18 0.4 0.4 0.5 0.4 0.7 0.7 0.6 0.4
19 0.3 0.4 0.9 0.7 0.3 0.8 1.6 1.1
20 0.5 0.5 0.9 0.7 1.1 0.4 1.2 0.6
21 1.2 0.7 0.7 1.1 1.4 2.1 1.1 1.1
22 0.6 00.60.6 1.1 0.7 1.6 1.6 0.9
23 0.5 0.6 0.6 0.5 0.6 1.2 0.8 0.6
24 0.8 1.3 0.5 0.9 1.1 1.0 1.0 0.8
25 2.3 0.8 0.8 0.9 1.2 1.2 1.2 0.7
26 0.9 1.5 1.7 1.4 2.4 f.0 2.5 1.0
27 1.3 1.9 2.5 1.3 2.0 2.3 1.7 1.4
28 1.3 2.3 3.0 1.3 1.9 2.1 1.6 1.9
29 1.7 3.1 3.5 1.9 310 3.4 1.7 2.2
30 2.0 3.3 4.1 2.7 3.3 3.7 1.7 2.6
31 1.9 3.4 4.6 2.9 3.3 3.2 1.5 2.8
32 1.9 3.9 5.2 2.9 3.5 3.4 1.5 3.1
33 1.8 4.0 5.7 3.1 3.3 3.2 1.4 3.3
34 1.6 4.6 5.9 3.3 3.5 3.4 1.0 3.5
35 1.5 4.9 6.0 3.2 3.7 1 1.0 3.6
36 1.6 5.1 5.8 3.1 3.5 o 1.1 3.5
37 1.9 5.1 5.9 3.2 3.2 2.9 1.5 3.0
38 2.5 5.4 5.7 3.0 2.8 3.0 1.9 3.3
39 2.5 5.7 - - - - 3.0
40 2.2 5.3 - - - 2.5

AL 1.2 3.3 3.6 1.7 1.6 2.2 0.9 2.6
OASPL 0.2 0.2 0.3 0.3 0.2 0.3 0.4 0.4
PNL 1.0 3.1 3.3 1.4 1.2 1.6 1.0 2.3
PNLT 1.1 3.1 3.4 1.4 1.2 1.7 1.1 2.3

SANDS 14 TO 40 - STANDARD 1/7 OCIAVE BANDS 25 TO 10KHz
* - UNWEIGHTED ENERGY AVERAGE OF MEASURED LEVELS OVER 360 DEGREES

- A-WEIGHTED ENERGY AVERAGE OF MEASURED LEVELS OVER 360 DEGREES
- UNWEIGHTED ARITHMETIC AVERAGE OF MEASURED LEVELS OVER 360 DEGREES
- 32 SECOND AVERGING TIME
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APPENDIX E

Laser Trajectory Plots and Ground Tracks
for Takeoff Operations

The laser takeoff tracking plots show the reference flight path and actual
flight path of the helicopter for selected test runs.

The ground plane track (plan view) shows the helicopter's movement along
the flight path as if the reader were looking down at it from above the
ground. The scale on the left side of the graph shows the distance in
feet of helicopter deviation to the left and right of the reference flight
path. The actual flight path of the helicopter is the line that follows,
(with deviation to the left and right), the reference flight path.

The altitude profile shows the helicopter's movement vertically and
horizontally along the flight path. The reference flight path is the
dashed line. The actual flight path Is the solid line that approximately
follows the reference line. Please note that the x-axis is the distance
along the center line in feet x 10. At the center of the x-axis is the
center line center (CLC) mark of 0.00 feet. Positive values of x are
toward site 5 and negative values are toward site 4. The y-axis is
altitude above ground level (AGL) In feet x 10.



Table D.24

US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

BELL 206-Ll HELICOPTER DOT/TSC

1/3 OCTAVE NOISE DATA -- STATIC TESTS

AS MEASURED***

SITE% 6H (SOFT SURFACE) - 300 M. WEST AUG. 29,1984

GROUND IDLE m
AVERAGE LEVEL

LEVELS 9 ACOUSTIC EMMISION ANGLES OF (DEGREES) OVER 360 DEGREES

" AND
NO. 0 45 90 135 180 225 270 315 ENERGY AVE ARITH Std

* 0* *** DySOUND PRESSURE LEVEL dB re 20 uicroPascal

14 48.7 48.9 53.5 50.1 49.5 - 54.9 52.8 51.9 7.1 51*2 .
15 46.4 45.8 49.7 48.0 46.3 - 54.7 49.3 49.9 10.4 48.6 .
16 46.8 44.8 50.0 47.5 45.0 - 50.6 47.7 49.0 13.4 47.5 2.2
17 51.3 49.0 50.2 51.5 50.2 - 53.2 50.0 51.0 20.8 50.9 1.4
1s 55.6 46.1 49.4 46.1 45.8 - 50.8 46.5 50.2 24.0 48.6 3.6
19 51.0 49.9 51.5 51.1 54.0 - 53.3 50.3 51.8 29.3 51.6 1.5
20 50.8 49.5 53.0 54.8 49.5 - 58.7 51.8 53.8 34.7 52.6 3.3
21 47.1 45.2 47.0 48.0 44.8 - 55.6 45.7 49.5 33.4 47.6 3.7
22 44.4 45.4 48.3 45.6 43.3 - 48.4 45.1 46.2 32.9 45.8 1.9
23 42.7 42.5 48.5 44.0 39.6 - 48.2 40.7 45.0 34.1 43.7 3.5
24 40.0 38.3 46.5 38.9 35.5 - 46.0 37.5 42.3 33.7 40.4 4.2
25 33.6 32.2 41.1 33.1 34.1 - 42.7 32.2 37.8 31.2 35.6 4.4
26 32.7 30.2 43.1 29.8 27.5 - 39.3 30.9 36.9 32.1 33.4 5.7
27 32.7 33.4 40.7 31.2 31.5 - 37.5 35.9 36.0 32.8 34.7 3.5
29 32.9 34.9 39.3 32.0 33.2 - 37.0 36.1 35.8 33.9 35.1 2.6
29 33.8 35.0 37.3 31.0 32.7 - 35.9 37.3 35.2 34.4 34.7 2.4
30 36.8 33.8 37.1 31.4 36.0 - 34.0 40.6 36.6 36.6 35.7 3.0
31 37.' 32.7 37.0 28.6 34.6 - 32.8 41.6 36.7 37.3 35.0 4.2
32 40.9 33.8 35.8 28.9 34.2 - 31.4 43.9 38.3 39.3 35.6 5.2
33 44.5 33.6 36.2 29.1 35.4 - 31.6 44.8 40.0 41.2 36.5 6.1
34 43.8 35.5 37.2 32.1 36.9 - 35.3 47.6 41.6 42.9 39.3 5.4
35 44.8 38.5 37.! 33.0 33.9 - 37.2 51.0 44.1 45.3 39.4 6.4
36 45.3 41.0 37.1 33.0 33.0 - 38.0 52.2 45.1 46.1 39.9 6.9
37 40.6 36.3 34.6 30.7 31.2 - 36.3 46.2 39.8 40.3 36.6 5.4
38 41.0 36.2 34.1 29.4 29.9 - 35.8 47.4 40.6 40.5 36.3 6.3
39 38.2 35.6 35.5 35.4 34.7 - 32.1 42.9 37.7 36.6 36.3 3.4
40 34.6 32.9 30.3 29.5 27.1 - 32.4 40.9 34.8 32.3 32.5 4.4

AL 53.5 48.2 49.8 45.0 46.3 - 49.5 58.4 52.5 52.5 50.1 4.6
OASPL 60.8 57.8 61.1 60.0 58.7 - 64.2 61.5 61.0 - 60.6 2.1
PNL 67.6 63.2 63.S 58.6 60.0 - 63.8 72.6 67.5 64.2 4.7
PNLT 68.5 64.4 64.2 59.6 61.1 - 64.5 73.8 68.5 - 65.2 4.7

STANDARD DEVIATION(dB) OF 16-2 SECOND SAMPLES OF DATA
@ACOUSTIC EMMISION ANGLE SHOWN ABOVE

14 1.1 1.4 3.7 1.8 1.9 0.0 1.3 2.0
15 1.8 1.6 2.2 0.9 1.5 0.0 0.8 O.S
16 1.5 2.4 3.7 1.2 1.4 0.0 1.9 0.9
i7 0.9 1.3 2.7 1.0 0.6 0.0 2.2 0.7
18 1.8 1.5 2.0 1.5 1.1 0.0 2.4 0.9
19 1.2 0.8 1.3 0.9 2.6 0.0 1.9 0.8
20 1.2 0.7 1.3 1.3 0.8 0.0 2.4 1.0
21 2.1 0.9 1.3 2.8 0.9 0.0 4.4 0.9
22 1.6 0.7 1.6 1.2 0.6 0.0 0.9 0.6
23 2.5 1.0 3.4 '0. 0.6 0.0 1.3 0.6
24 2.7 2.0 4.1 1.0 1.0 0.0 2.6 0.7
25 1.7 2.7 3.5 1.1 3.2 0.0 3.7 0.7
26 3.2 3.2 5.8 1.3 1.0 0.0 4.1 0.7
27 1.8 3.1 4.8 0.9 1.7 0.0 2.7 0.6
26 1.8 3.6 3.7 1.2 1.9 0.0 3.0 1.0
29 1.5 3.4 2.7 1.6 2.1 0.0 3.4 1.3
30 2.5 1.6 3.9 1.7 3.2 0.0 3.0 1.4
31 3.0 1.6 4.7 1.7 3.4 0.0 3.7 1.9
32 3.5 2.6 5.0 2.3 4.1 0.0 3.4 2.2
33 4.1 2.3 4.7 2.2 3.9 0.0 2.9 2.9
34 4.1 1.9 3.7 1.9 3.4 0.0 1.8 3.3
3T 4.4 2.2 3.0 1.0 2.4 0.0 1.3 3.3
36 4z1 2.2 2.4 0.6 1.7 0.0 1.2 3.1
37 3.0 1.6 1.7 0.4 1.5 0.0 1.5 2.7
38 3.2 1.8 2.1 0.5. 1.2 0.0 2.1 2.4
39 -,. 1.1 0.6 0.5 0.5 0.0 1.2 2.3
40 2.0 2.0 0.8 0.7 0.9 0.0 1.0 * 1.5

AL 3.3 1.6 2.0 0.5 1.9 0.0 1.7 2.5
OASPL 0.9 0.7 1.5 0.6 1.2 0.0 1.4 1.2
PNL 3.2 1.7 1.6 0.6 2.0 0.0 1.7 2.3
PNLT 3.2 1.9 1.7 0.6 2.0 0.0 1.9 2.4

BANDS 14 TO 40 - STANDARD 1/3 OCTAVE BANDS 25 TO 1OKMz
- UNWEIGHTED ENERGY AVERAGE OF MEASURED LEVELS OV k 360 DEGREES
- A-WEIGHTED ENERGY AVERAGE OF MEASURED LEVELS OVER 360 DE REES

0 UNWEIGHTED ARITHMETIC AVERAGE OF MEASURED LEVELS OVER 360 DEGREES
*00 - 32 SECOND AVERGING TIME

'000 - TABULATED LEVELS ARE CONTAMINATED BY LOCAL AMBIENT.

?, -+.., . 3 -% - + + oz + ...



Table D.23
US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

BELL 206-LI HELICOPTER DOT/TSQ1/ SS
1/3 OCTAVE NOISE DATA -- STATIC TESTS

AS MEASURED****

SITE: 6H (SOFT SURFACE) - 300 K. WEST AUG. 29,1984

FLIGHT IDLE AVERAGE LEVEL
LEVELS I ACOUSTIC EHMISION ANGLES OF (DEGREES) 

OVER 360 DEGREES

BAND
NO. 0 45 90 135 180 225 270 315 ENERGY AVE ARITH Std

* * * Ov
SOUND PRESSURE LEVEL d9 re 20 microPoscal

14 68.3 68.0 69.0 67.9 681 , 68.1 67.8 *8.1 23.4 68.1 0.4
15 55.8 56.3 57.2 56.3 55.9 553 BEA 57.0 56.4 17.0 56.4 0.7
16 64.9 65.2 67.2 65.3 65.1 64.6 64.4 64.8 65.3 30.7 65.2 0.9
17 63.9 64.5 65.2 64.1 63.0 62.4 63.7 63.9 63.9 33.7 63.8 0.9
18 61.2 61.6 62.5 61.2 60.0 59.7 60.3 60.2 60.9 34.7 60.8 0.9
19 69.5 66.1 64.1 68.3 68.6 69.9 65.5 71.0 68.4 45.9 67.9 2.4
20 59.6 57.5 57.0 58.3 58.6 59.3 58.9 J1.0 18.9 39.8 8.8 1.3
21 51.5 50.1 51.8 55.7 51.1 48.9 52.4 46.3 52.9 36.8 52.2 2.6
22 58.8 54.0 58.6 55.7 60.1 55.8 56.1 56.3 57.3 43.9 56.9 2.0
23 47.7 45.4 49.8 46.3 48.5 46.4 48.5 46.0 47.6 36.7 47.3 1.5
24 42.9 39.8 45.5 40.6 42.7 42.4 43.2 47.3 43.7 35.1 43.0 2.4
25 42.8 35.3 42.1 36.0 35.9 34.7 38.8 40.6 39.3 32.7 38.3 3.2
26 40.5 34.0 41.2 36.2 35.2 32.9 38.8 38.2 38.0 33.2 37.1 3.0
27 42.2 34.9 42.3 36.4 36.1 35.3 38.5 39.3 39.0 35.8 38.1 3.0
28 41.1 37.9 45.6 37.0 38.3 37.6 38.9 41.5 40.7 38.8 39.7 2.9
29 42.7 39.5 46.4 37.4 37.8 38.6 38.1 42.6 41.6 40.8 40.4 3.2
30 46.0 42.5 47.4 38.8 38.9 40.8 39.5 45.6 43.6 43.6 42.4 3.5
31 47.4 43.9 47.7 38.7 39.8 42.6 39.9 46.8 44.6 45.2 43.2 3.8
32 46.7 42.9 46.9 37.3 37.7 43.7 38.7 46.7 44.1 45.1 42.6 4.2
33 46.5 41.5 45.0 36.4 37.4 42.5 36.9 45.6 43.0 44.2 41.Z 4.1
34 46.3 41.3 43.9 36.6 38.7 40.1 37.6 44.3 42.3 43.6 41.1 3.5
Z5 45.0 40.8 41.9 35.7 39.3 39.6 38.5 42.9 41.3 42.5 40.5 2.9
36 43.4 40.0 40.4 34.3 39.0 39.1 38.7 41.5 40.2 41.2 39.5 2.6
37 41.2 37.2 38.2 32.3 37.6 37.8 37.4 39.2 38.2 38.7 37.6 2.5
39 41.8 38.1 35.7 29.2 36.2 36.2 35.8 39.5 37.7 37.6 36.6 3.7
39 - - - - - - - - - - - -
40 . . . . . . . .. .. .

AL 57.3 53.4 56.6 51.6 53.1 53.9 52.0 56.7 54.9 54.9 54.3 2.2
OASPL 74.0 72.9 73.7 73.4 73.5 73.6 72.6 74.5 73.6 - 73.5 0.6
PNL 71.4 67.4 69.8 66.9 68.2 69.0 66.7 71.6 69.5 - 68.9 i.9
PNLT 72.9 68.5 71.1 68.3 69.9 70.8 67.7 73.3 70.9 - 70.3 2.1

STANDARD DEVIATION(dB) OF 16-2 SECOND SAMPLES OF DATA
@ACOUSTIC EMMISION ANGLE SHOWN ABOVE

i4 0.4 0.3 0.3 0.2 0.5 0.2 0.2 0.3
is 0.4 0.7 0.4 1.1 0.5 0.2 0.5 0.5
16 0.5 0.6 0.5 0.6 0.5 0.4 0.4 0.7
17 0.6 0.4 0.5 0.6 0.8 0.7 0.5 0.6
i8 0.7 0.7 0.8 0.7 0.7 0.6 0.9 0.8
19 0.6 0.7 0.8 0.8 0.5 1.0 1.6 1.2
20 0.9 1.0 1.1 1.0 0.9 0.8 1.5 0.8
21 1.7 0.9 1.7 1.9 1.5 0.6 1.4 2.3
22 0.8 0.8 0.9 1.2 1.0 1.7 1.4 1.2
23 1.6 0.2 1.6 0.8 1.4 1.0 2.1 0.5
24 1.4 1.0 1.6 1.1 1.6 1.9 1.8 1.7
25 2.9 1.1 1.7 1.5 1.6 1.2 2.6 2.1
26 1.9 1.2 1.6 1.8 1.7 1.5 4.0 1.5
27 2.4 1.7 2.8 1.1 2.3 1.7 3.2 1.3
29 1.8 2.2 3.7 1.1 2.3 1.6 2.8 1.4
29 2.6 3.2 3.3 1.7 2.6 1.9 1.9 1.7
30 3.0 4.0 3.1 2.0 2.7 2.3 1.2 3.1
3'. 2.9 4.4 2.8 1.7 2.7 3.0 1.0 3.7
32 2.8 4.3 2.7 2.4 3.1 3.9 1.3 1.7
33 2.6 3.5 2.4 1.7 2.5 4.0 0.9 .7
34 2.4 2.7 2.4 1.7 2.0 2.1 0.5 3.3
35 2.1 2.9 2.2 1.3 1.6 1.1 0.7 2.8
36 1.8 2.8 2.3 1.0 1.2 0.7 0.9 2.4
37 1.8 2.4 2.3 0.6 1.4 0.6 0.6 2.0
38 2.2 3.4 2.7 0.7 2.2 0.6 0.7 2.9
39 - - - - - - - -
40 . . . . . . . .

AL .5 :4 1:9 0: 1: 1:g 0.7 .9
OASPL 4 3:4 4 0 0 0 0.5 .6
PNL 0.9 1.8 1.6 0.5 0.8 1.0 0.9 0.9
PNLT 1.0 1.8 1.7 0.6 0.8 1.1 0.8 0.9

SANDS 14 TO 40 - STANDARD 1/3 OCTAVE SANDS 25 TO 10KHz
•e R-UNWEIGHTE0 ENERGY AVERAGE OF MEASURED LEVELS IR OVER

0* -A~II~E~~Y fVERAQE OF MEaSURED kIDVELD OVER Ft% 1froREEl
* - U!HT1 ARMETC AVERAGE OF MEASURED LEVELS OVER 0 DEGREES
eDe -32 SECON AVEROING TIME

* .* ' ' . ' *.* hi ... ** *



Table D.22

US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

BELL 206-LI HELICOPTER DOT/TM

1/3 OCTAVE NOISE DATA -- STATIC TESTS

AS MEASURED****

SITE: 6H (SOFT SURFACE) - 300 M. WEST AUG. 29,1984

HOVER IN GROUND EFFECT AVERAGE LEVEL
LEVELS 9 ACOUSTIC EMMISION ANGLES OF (DEGREES) OVER 360 DEGREES

BAND
NO. 0 45 90 135 180 225 270 315 ENERGY AVE ARITH Std

* ** *** Dv
SOUND PRESSURE LEVEL dB re 20 microPascal

14 71.4 71.7 71.9 71.6 69.7 69.0 68.8 68.2 70.5 25.8 70.3 1.5
15 58.6 58.2 58.8 57.5 57.6 56.9 56.6 57.4 57.8 18.4 57.7 0.9
16 66.5 67.9 68.6 65.4 68.1 64.4 65.6 67.2 66.9 32.3 66.7 1.517 64.6 67.0 68.5 63.2 6S.6 64.7 64.3 66.3 65.8 35.6 65.5 1.7
1s 61.9 65.1 66.6 63.6 60.8 58.5 60.2 61.6 63.0 36.8 62.3 2.7
i9 69.9 64.7 68.9 73.0 69.6 75.1 68.6 72.2 71.2 49.7 70.2 3.2
20 61.2 59.2 64.1 64.9 60.7 65.2 61.4 63.2 62.9 43.8 62.5 2.2
2! 52.2 5t.1 58.1 60.1 53.9 55.8 53.5 56.5 56.4 40.3 55.8 2.4
22 59.2 57.4 62.9 59.5 56.0 59.3 58.8 56.4 59.2 45.8 58.7 2.2
23 48.8 49.9 55.5 53.6 46.0 48.9 52.2 47.4 51.4 40.5 50.3 3.2
24 43.2 46.6 47.2 45.3 44.3 42.8 44.4 44.1 45.0 36.4 44.7 1.5
25 39.1 40.1 40.9 40.3 41.2 40.4 40.1 41.9 40.6 34.0 40.5 0.8
26 39.6 38.7 39.7 39.8 39.3 41.4 38.9 43.1 40.3 35.5 40.1 1.5
27 42.0 40.0 40.1 41.6 39.7 45.5 39.7 45.5 42.4 39.2 41.e 2.5
28 45.6 43.4 42.3 43.7 44.1 49.8 43.1 49.3 46.1 44.2 45.2 2.9
20 46.8 44.0 43.1 44.1 43.7 51.2 43.6 52.0 47.6 46.8 46.1 3.6
30 48.8 45.7 44.0 44.4 44.6 52.3 45.3 54.3 49.2 49.2 47.4 4.0
31 47.8 46.7 45.0 44.6 42.9 53.7 48.0 54.9 50.0 50.6 47.9 4.3
32 46.2 44.1 43.9 44.1 42.3 53.7 49.3 53.8 49.4 50.4 47.2 4.6
33 45.0 42.3 42.1 43.7 40.8 52.1 48.7 52.5 48.1 49.3 45.9 4.6
34 43.5 42.1 41.0 43.0 42.0 49.0 45.8 50.9 46.1 47.4 44.6 3.6
25 42.3 41.6 40.4 41.0 41.6 46.2 41.9 48.6 44.0 45.2 42.9 2.9
36 40.2 40.7 39.5 39.9 40.6 42.5 39.7 45.9 41.7 42.7 41.1 2.1
37 37.6 38.5 37.5 38.2 39.0 39.3 37.1 41.9 38.9 39.4 38.6 1.5
38 35.1 37.0 34.9 36.3 37.3 36.6 34.5 38.9 36.5 36.4 36.3 1.5
39 . . . .. ...... .
40 . . . ........ .

AL 57.2 55.4 56.4 56.9 54.9 62.1 57.5 62.7 58.9 58.9 57.9 2.9
OASPL 75.5 75.4 76.8 76.8 75.1 77.3 74.1 76.0 76.0 - 75.9 1.1
rNL 71.0 69.2 71.1 72.7 70.1 75.7 71.0 75.2 72.8 - 72.0 2.4
FNLT 72.4 70.0 72.1 74.2 71.6 77.9 72.3 76.9 74.2 - 73.4 2.7

STANDARD DEVIATION(dB) OF 16-2 SECOND SAMPLES OF DATA
9ACOUSTIC EMMISION ANGLE SHOWN ABOVE

14 0.4 0.4 0.3 0.3 0.5 0.4 0.5 0.8
15 0.5 0.4 0.5 ).5 0.5 0.5 0.4 0.5
16 0.8 0.6 0.5 1.0 0.7 0.7 0.5 0.8
17 1.1 0.7 0.3 2.4 0.6 0.9 0.9 0.8
18 0.9 0.7 0.5 2.1 1.7 1.3 1.2 1.0
19 1.1 1.2 1.4 0.6 1.0 0.6 3.6 1.1
20 1.1 1.4 1.6 0.7 1.4 0.6 2.6 1.2
21 0.7 1.9 1.7 2.4 1.1 1.4 1.4 0.9
22 1.1 1.5 0.9 1.7 1.2 1.0 1.6 1.6
23 1.5 1.5 1.2 1.5 0.0 1.5 1.4 1.3
24 1.7 2.0 1.8 1.7 0.9 2.1 1.5 1.1
25 1.5 1.6 1.8 1.6 2.4 2.0 3.4 1.6
26 2.5 2.0 2.3 1.7 2.8 2.0 3.7 3.1
27 2.9 2.1 1.7 1.8 2.7 2.1 2.2 2.4
28 3.8 2.7 1.3 1.7 1.7 2.8 1.9 2.4
29 3.5 3.3 2.3 2.5 2.9 2.9 1.4 2.5
30 4.2 3.8 2.2 2.8 3.1 2.6 2.0 3.1
31 3.7 4.1 2.2 3.0 2.1 2.5 2.3 3.1
32 2.9 3.7 2.3 3.0 1.9 2.2 3.1 2.6
33 2.7 3.6 2.4 2.9 1.6 1.9 3.1 2.8
34 2.3 3.3 2.1 2.2 2.2 1.8 2.9 2.9
35 1.6 2.6 1.6 1.5 1.9 1.5 1.6 2.8
36 1.3 2.3 .5 1.1 1.4 1.3 1.1 2.7
37 1.2 1.8 1.1 1.1 0.9 1.0 0.8 2.1
38 1.2 2.3 1.0 1.4 1.1 0.9 0.6 1.8
39 . . . . . . . .
40 . . . . . . ..

AL 2.1 2.6 1.1 1.0 0.8 1.6 1.9 2.2
OASPL 0.5 0.3 0.4 0.5 0.6 0.5 1.2 0.5
PNL 1.3 2.0 1.0 0.7 0.4 0.9 2.1 1.5
PNLT 1.3 2.0 0.8 0.7 0.5 0.9 2.2 1.5

BANDS 14 TO 40 - STANDARD 1/3 OCTAVE BANDS 25 TO 10Kz
- UNWEIHTED ENERGY AVERAGE OF MEASURED LEVELS OVER 360 DEGREES
- A-WEIGHTED ENERGY AVERAGE OF MEASURED LEVELS OVER 360 DEGREES

00- UNWEIGHTED ARITHMETIC AVERAGE OF MEASURED LEVELS OVER 360 DEGREES
- 32 SECOND AVERGING TIME



Table D.21
US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

BELL 206-Li HELICOPTER DOT/TSC
1/ 9/85

1/3 OCTAVE NOISE DATA -- STATIC TESTS

AS MEASURED****

SITE: 5H (HARD SURFACE) - 300 !. EAST AUG. 29.1984

GROUND IDLE *****
AVERAGE LEVEL

LEVELS 9 ACOUSTIC EMMISION ANGLES OF (DEGREES) OVER 360 DEGREES

BAND
NO. 0 45 90 135 180 225 270 315 ENERGY AVE ARITH Std

A * *** DvSOUND PRESSURE LEVEL d8 re 20 microPascal

1A 48.5 - 51.7 52.4 50.4 49.4 49.6 52.0 50.8 6.1 50.6 1.5
15 46.5 - 53.4 50.7 48.5 47.1 47.6 49.9 49.7 10.3 49.1 2.4
'6 4E.1 - 49.2 49.5 48.1 45.2 46.8 49.2 47.9 13.3 47.6 :.9
17 47.9 - 51.3 48.8 48.8 45.8 46.2 47.4 48.4 18.2 48.0 1.9
18 45.2 - 49.0 46.4 55.1 46.0 46.9 46.2 49.4 23.2 47.8 3.4
19 50.4 - 51.6 49.2 51.3 49.1 48.9 48.4 50.0 27.5 49.8 1.3
20 48.7 - 59.3 50.3 49.3 48.2 50.0 49.8 52.9 33.8 50.8 3.8
21 44.1 - 57.3 47.7 46.6 46.3 46.9 47.3 50.6 34.5 48.0 '.2
22 47.1 - 51.4 48.7 47.8 48.6 49.6 48.7 49.0 35.6 48.8 1.4
23 52.0 - 56.7 53.9 52.6 55.4 53.6 52.7 54.1 43.2 53.8 1.7
24 50.4 - 55.3 53.3 50.2 52.9 51.8 49.5 52.3 43.7 51.9 2.i
25 48.4 - 53.3 50.4 45.8 50.2 49.6 47.9 49.9 43.3 49.4 2.3
26 43.7 - 48.4 48.7 45.1 49.0 45.7 45.5 47.0 42.2 46.6 2.1
27 46.7 - 47.8 49.7 46.0 48.4 48.5 47.4 47.9 44.7 47.8 1.2
2e 43.6 - 45.9 48.9 45.7 46.9 45.0 43.6 46.0 44.1 45.7 1.a
29 44.5 - 44.3 44.3 39.9 44.2 43.9 43.3 43.7 42.9 43.5 1.6
30 45.3 - 42.6 45.3 39.9 43.6 42.4 45.1 43.8 43.8 43.5 2.0
31 43. - 39.0 41.3 35.5 39.7 39.5 43.0 40.8 41.4 40.2 2.6
32 43.2 - 36.7 41.5 32.7 37.7 37.5 42.0 39.9 40.9 38.8 3.7
37 42.2 - 35.: 40.3 30.6 34.3 34.6 38.0 37.9 39.1 36.4 4.0
34 38.3 - 34.1 38.3 30.4 33.7 32.7 35.5 35.5 36.8 34.7 2.9
35 37.7 - 34.9 35.2 30.0 33.4 32.9 37.7 35.2 36.4 34.5 2.7
36 40.0 - 35.3 35.9 30.7 32.6 33.9 39.9 36.7 37.7 35.5 3.5
37 36.7 - 33.3 34.0 28.4 29.6 30.6 35.2 33.4 33.9 32.5 3.1
38 38.1 - v2.9 32.8 25.7 27.9 29.6 35.5 33.5 33.4 31.8 4.3
39 35.6 - 29.7 33.1 31.4 32.4 32.9 35.0 33.3 32.2 32.9 2.0
40 30.4 - 25.9 27.6 24.0 24.3 25.7 29.5 27.4 24.9 26.8 2.5

A 54.3 - 55.0 55.2 51.1 54.0 53.1 53.7 53.5 53.9 53.8 1.4
OASPL 60.4 - 65.6 62.4 61.6 61.5 61.1 61.2 62.3 - 62.0 .7
PN; 6t.6 - 67.2 66.4 62.6 65.2 64.4 66.2 65.8 - 65.5 i.6
PNLT 67.6 - 68.0 67.2 63.7 66.3 65.4 67.3 66.3 - 66.5 1.5

STANDARD DEVIATION~dB) OF 16-2 SECOND SAMPLES OF DATA
OACOUSTIC EMMISION ANGLE SHOWN ABOVE

2.6 0.0 1.0 3.1 1.6 2.2 1.5 2.4
, 1.8 0.0 1. 2.9 1.6 1.4 1.8 1.6

16 0.8 0.0 2.3 1.9 1.4 1.4 1.5 1.8
17 0.8 0.0 2.5 1.4 0.9 1. 1.1 1.6
is 0.9 0.0 2.7 1.2 2.5 1.2 1.6 1.2
19 1.3 0.0 ..5 0.6 1.9 1.1 0.9 0.8
20 0.9 0.0 3.1 1.5 1.1 1.2 0.8 1.1
21 0.1 0.0 4.5 0.8 1.8 0.8 0.9 1.9
22 0.7 0.0 0.6 0.8 1.2 0.8 0.7 0.8
22 0.8 0.0 1.5 0.8 0.9 1.3 1.0 0.9
24 0.8 0.0 1.9 0.8 1.0 1.5 0.9 1.1
25 0.7 0.0 2.2 1.2 1.2 1.4 !.O 1.3
2o 1.1 0.0 0.8 1.6 1.4 1.7 1.1 1.6
27 1.3 0.0 0.9 2.6 2.2 2.0 1.2 2.3
28 1.3 0.0 1.5 3.2 2.4 2.3 1.5 2.5
29 1.8 0.0 2.1 2.6 2.5 2.1 1.8 3.0
30 2.0 0.0 2.6 4.1 2.3 2.5 2.1 3.0
3- 2.5 0.0 3.0 4.3 2.7 2.6 2.0 3.2
32 2.9 0.0 3.6 5.2 2.4 2.5 2.2 3.2
33 3.3 0.0 3.8 5.6 2.4 2.5 2.4 2.6
34 3.2 0.0 2.8 5.2 2.0 2.2 1.9 2.2
35 3.3 0.0 1.9 3.2 0.8 1.8 1.4 2.7
36 3.7 0.0 2.2 3.1 0.7 1.0 1.^ 3.0
37 3.6 0.0 2.1 3.1 0.8 0.9 1.v 2.5
38 3.7 0.0 2.9 3.6 0.9 1.2 1.3 2.7
39 2.3 0.0 2.6 1.1 0.5 0.4 0.6 1.2
40 3.0 D.0 2.6 1.7 0.8 0.6 0.8 2.6

AL 1.8 0.0 1.2 2.1 1.3 1.4 0.9 2.1
OASPL 0.6 0.0 1.6 0.9 0.5 0.8 0.6 0.9
PHL 2.2 0.0 1.3 1.8 0.8 1.2 0.7 2.1
PNLT 2.3 0.0 1.3 1.9 0.8 1.1 0.8 2.3

-BANDS 14 TO 40 - STANDARD 1/3 OCTAVE BANDS 25 TO IOKHz
- UNWEIGHTF ENERGY AVERAGE OF MEASURED LEVELS OVER 360 DEGREES

PU.'* -A-WEIGHTED ENERGY AVERAGE OF MEASURED LEVELS OVER 360 DEGRECS
- UNWEIGHTED ARITHMETIC AVERAGE OF MEASURED LEVELS OVER 360 DEGREES

'6** - 32 SECOND AVERGING TIME

- TABULATED LEVELS ARE CONTAMINATED E:Y LOCAL AME:IENT.



Table D.20
US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

BELL 20a-L1 HELICOPTER DOT/TSC
*, 1/ 018

1/3 OCTAVE NOISE DATA -- 
STATIC TESTS

AS MEASURED****

SITE: 5H (HARD SURFACE) - 300 M. EAST AUG. 29,1984

FLIGHT IDLE
AVERAGE LEVEL

LEVELS @ ACOUSTIC EMMISION ANGLES OF (DEGREES) OVER 360 DEGREES

BAND
NO. 0 45 90 135 190 225 270 315 ENERGY AVE ARITH Std

SOUND PRESSURE LEVEL dB 
re 20 microPascal

14 65.5 65.4 65.5 65.5 66.0 65.9 65.9 65.8 65.7 21.0 65.7 0.2
15 54.3 54.1 56.7 56.0 55.4 56.5 54.9 54.6 55.4 16.0 55.3 1.0
16 63.5 63.5 63.5 64.1 64.1 63.9 63.7 64.8 63.9 29.3 63.9 0.4
17 63.5 63.2 62.0 63.2 62.5 64.0 62.6 63.6 63.1 32.9 63.1 0.7
19 59.3 59.8 59.0 60.3 59.8 59.6 58.8 59.3 59.6 33.4 59.5 0.5
19 65.6 64.5 62.8 65.8 66.5 66.1 59.5 67.0 65.2 42.7 64.7 2.5
20 56.9 57.0 55.9 58.3 58.7 57.6 55.5 58.3 57.4 38.3 57.3 1.2
21 52.7 50.7 50.5 58.5 54.9 52.4 52.1 56.0 54.3 3e.2 53.5 2.8
22 61.5 58.6 60.1 62.6 65.7 59.7 57.2 60.1 61.5 48.1 60.7 2.6
23 55.3 55.5 55.9 59.1 59.0 57.7 57.0 57.4 57.3 46.4 57.1 1.5
24 58.2 59.5 63.1 62.7 64.1 60.3 60.8 60.6 61.6 53.0 61.2 2.0
25 56.2 56.8 59.1 62.0 61.5 57.1 59.4 57.6 59.2 52.6 58.7 2.2
26 55.1 55.2 57.2 60.7 60.4 56.6 57.8 56.7 58.0 53.2 57,5 2.1
27 54.0 53.9 56.3 59.9 58.8 55.4 57.1 55.6 56.9 53.7 56.4 2.Z
28 52.3 51.6 54.7 58.9 57.4 54.4 55.9 55.3 55.7 53.8 55.1 2.4
29 50.1 49.0 51.2 56.1 54.8 51.7 53.7 54.1 53.2 52.4 52.6 2.5
30 4e.0 46.2 48.6 54.5 53.8 49.9 51.8 52.8 51.5 51.5 50.7 3.0
31 45.3 42.4 45.9 52.5 51.5 48.6 49.1 51.0 49.4 50.0 48.3 3.5
32 41.6 39.3 42.4 48.5 47.5 45.1 46.2 48.6 45.9 46.9 44.9 3.5
33 38.9 35.7 39.8 45.1 44.3 42.2 41.9 45.9 42.8 44.0 41.7 3.'
34 37.2 34.4 37.9 42.6 42.8 40.1 39.6 42.0 40.3 41.6 39.6 3.0
35 35.8 34.0 35.7 39.6 39.2 36.9 36.7 37.1 37.2 38.4 36.9 1.8
36 34.2 33.7 33.6 35.7 36.3 34.4 34.7 35.7 34.9 35.9 34.8 1.0
37 32.7 32.0 31.6 32.9 34.2 31.3 32.1 33.1 32.6 33.1 32.5 0.9
38 . . . . . . . .... .
39- - - - - - -- -- -

40 . . . . . . ... .. .

AL 59.5 59.0 61.5 65.0 64.5 61.1 62.2 62.3 62.4 62.4 61.9 2.1
CASPL 72.4 72.0 72.3 74.0 74.3 72.9 71.9 73.3 73.0 - 72.9 0.9
PNL 71.0 70.8 73.2 75.8 75.9 72.6 72.8 73.7 73.7 - 73.2 1.9
PNLT 72.3 71.8 74.3 76.8 77.3 73.8 73.2 75.0 74.B - 74.3 2.0

.°

STANDARD DEVIATION(dB) OF 16-2 SECOND SAMPLES OF DATA
@ACOUSTIC EMMISION ANGLE SHOWN ABOVE

14 0.3 0.4 0.4 0.3 0.5 0.6 0.2 0.3
15 0.2 0.4 0.6 0.4 0.6 1.3 0.8 0.4
16 0.5 0.8 0.6 0.5 0.7 0.9 0.5 0.5
17 0.5 0.7 0.6 0.7 0.7 0.8 0.3 0.5
18 0.6 0.8 1.1 0.9 0.9 1.6 0.6 0.6
19 0.7 0.6 1.5 1.4 0.4 0.9 0.7 0.7
20 0.9 0.7 1.4 1.2 1.0 1.7 1.3 0.8
21 2.3 1.3 1.7 2.4 1.6 2.5 1.8 2.8
22 0.9 1.3 2.5 1.9 0.8 1.8 1.0 1.1
23 0.9 1.0 2.2 1.2 0.7 2.3 0.8 1.3
24 1.0 1.1 2.3 1.6 1.1 1.6 1.0 1.5
25 1.7 1.1 2.3 1.8 1.0 2.2 1.1 1.5
26 1.9 1.5 2.6 2.1 1.4 2.5 1.3 2.0
27 2.2 1.6 2.8 2.7 1.7 2.4 1.1 2.2
28 2.6 1.6 2.8 2.8 1.9 2.7 1.2 2.4
29 3.5 2.0 2.9 3.7 2.3 2.8 1.5 2.7
30 3.7 2.5 2.8 4.5 2.6 2.9 1.5 2.7
31 3.6 2.7 2.6 5.0 2.6 3.4 1.6 2.6

3 32 3.5 3.1 2.1 4.4 2.9 3.0 1.8 2.3
33 3.1 2.3 1.7 3.9 3.3 2.8 1.5 2.3
34 2.9 1.3 1.7 3.4 3.4 2.7 1.3 1.8
35 2.2 0.8 1.1 2.8 2.8 2.4 1.2 1.7
36 1.6 0.8 0.9 1.8 2.3 1.8 1.5 1.8
37 1.0 0.9 0.8 1.6 2.2 1.3 1.2 1.9
38 . . .- -' "- . 39....39 - - - - - - - -

AL 1.8 1.1 2.1 2.3 1.4 2.1 0.9 1.9
OASPL 0.3 0.4 0.7 0.6 0.4 0.9 0.2 0.5PNL 1.4 0.9 1.8 1.7 1. 1.7 0.7 1.4

[ ""PNLT 1.3 0.9 1.8 1.7 i .3 1 .6 0.8 1 .4

BANES 14 TO 40 - STANDARD 1/3 OCTAVE BANDS 25 TO 10KHz"i * - UNWEIGHTED ENEROY AVERAGE OF MEASURED LEVELS OVER 360 DEGREES

- A-WEIGHTED ENERGY AVERAGE O MEASURED LEVELS OVER 360 DEGREES• - UNWEIGHTED ARITHMETIC AVERAGE OF MEASURED LEVELS OVER 360 DEGREES
S - 32 SECOND AVERGING TIME



Table D. 19
US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

BELL 206-LI HELICOPTER DOT/TIj

1/2 OCTAVE NOISE DATA -- STATIC TESTS
AS MEA8URED* **

SITEs 5H (HARD SURFACE) - 300 N. EAST AUG. 29,1964

HOVER IN GROUND EFFECT AVERAGE LEVEL

.EVELS I ACOUSTI.C EMMI ON ANGLES OF (DEGREES) OVER 360 DEOREES

SAND
NO. 0 45 90 135 190 225 270 315 EN!RGY AVE ARITH Std

** ** Dv
SOUND PRESURE LEVEL dt re 20 microPescal

14 5,., 56 . 7 5 53.6 52.4 57.0 57.4 5 57.7 13.0 57 4
15 41.9 49.2 49.3 4 43 46.5 47.6 47, 47.9 9.5 47,44., 4 . 0. 43. tr.4

. 64.. 1.M 00 i i 64. 91.. 6.0

S 5. 1 % 4 . 57.5.9 4. 59.2 .4

q 1; -" 2 15 3 0 6 643. 61: 3 4.0
2.6 h: .1 66. 61 1

147 *. . ~ 54.0
291 fl.2 43. 47.263.

62 4 ,, .2 4 1. 6. .6. 1

21 56 5 41.9 454 6 1 so : 61 .1 :# d 49312 4. 4 . 47.0 40 13t 43.1 9.0

4.9 ,. .* . ,.1 44 . #: 40.65360 4. 3.., .4 4:7 0 . 5.9
j .3.2 ,. ,5 3.4. . 3.4 36.2 3.4
346 1 3.1 . 33.0 3 9 3j . 31.3 46.9 4.7 35.2 33. .9

39 .9 4: M .. 1 4 .4 3 .57
40 . . . . . - M.

PNLT 71.4 76. 6. 3.4 72.4 79.1, 77.4 4.3

STANDARD DV IATION() OF 16-2 SECD N SAPl. OF DATA

UAICOUST IC ENIS I ON ANGL.E lH klN ABOVE

14 0.0 0.2 0.1 0.2 0.4 0.5 0.4 0.5

35

i 1.9 2'1.4 0 .6 1.1.

40 
4

29 8.1 0.9 2.9 6.6 19.1 1.9 . 6 1.

, ,. .9 7 .71.1 1

PL : 1. 1.4 3.5 2.1 1.6

PNLT 5.3 1,.0 1.4 3.1 1.9 91.6 1.2 2.0

SANDS 14 TO 49 - STANDARO 16/3 OCTAVE AK 28 TO D K z

- 2SCOAE IN TIN OE WAS14 "e" e 0.1+ 0R*2I 0 . k 04 0.

0:# 1AO 5 1 0 RE0l
eie, I . . . . . 1. .



- Table D. 18

US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

BELL 206-LI HELICOPTER DOT/TC

1/3 OCTAVE NOISE DATA -- STATIC TESTS

AS MEASURED****

SITEs 4H (SOFT SURFACE) - 150 M. WEST AUG. 29,1994

GROUND IDLE AVERAE LEVEL

LEVELS I ACOUSTIC ERMISION ANGLES OF (DEGREES) OVER 36 D OREE

R.ND
NO. 0 45 90 135 160 225 270 315 ENERGY AVE ARITH 8td

SOUND PRESSURE LEVEL d9 re 20 microPoscal

14 46.5 49.5 50.4 55.9 51.1 - ,19 49.4 -1.7 7.0 51.0 11.5
15 49.5 44.0 41 5.1 4.9 - 3 4.3 0.6 11.4 49.4
16 49.3 45:8 4.5 F. 4,. -:,. 4.4 16. 14.0 18.4 .5
4.7 152:9 50.1 50.2 53.5 53.0 -51.5 42.0 21. 1. 1.4

4 47.2 48.5 49.3 47.5 50.7 47.7 50.2 24.0 49.2 2.7
19 53.0 52.7 53.2 52.5 53.4 53.0 52.3 5".9 11.4 52.9 0.4-o 5 .2 1 9 5,.1 O.2 1.0 A0 , 52.4 ,15.9 3 6 4. i

4t. j W. ! 2 .6 46 4 .0 7 .1 G. .2~~~ 4~. 9. 4o
23 49.1 5. 52.5 4 36 41.4 1.7

24 42.4 44. 47 44.2 45.1 49.7 43. 46.2 37.6 41.6
15i .J . 6 6 . :.7 j. : -.9 I

6 0 .2 4t 43 11 :' 1. :1 : 4.327 . 7. 9 37., 42. 39.0 I. 6.3 .2 1.719. 16.6 #8 .=,:24 1. 5 4 .6 40 .4 40.5 -.

29 42 41 7 4 .0 41.2 44.9 41. 40.
30 47.7 41. 11,9 46.9 4?.1 42.9 47.4 41. 49.4 44.f 3.3
31 48.6 44.0 39.4 44.9 46.1 - 41.0 49.7 4t.9 46.4 44.7 3.5
32 51 4t.1 41145.9 46.7 - 40.4 -0.5 47.6 41 43.33 5 4 4 " 4." 49°  .:2 4"" 4346 . 4*.O 48.,i - ' 4u. :* 49.I  4 .= .
34 .1 .4 4f,0 51.150.6
3! . ; 1.2 44.7 47.0 49.9 - 42.2 0'3 10.1 p4.1 49.9 9.836- OF .o 5,4.7 4,., 45.7 49.3 ,1.7 19:3 14 : j J3:1 1:1

3 .7 .i .,. NO. 43.6 47.3 4 546 :4 a
-2 - 39.2 .44 9 4.t

40 , .6 16.49- 57.8 5,.2 5.4 3.4

6 65.2 62.0 55.0 57.0 59.0 - 54.3 66.0 62.5 62.5 59.8 4.7
OASPL- % . 3  6J.15 4. - 65.4 670 544. 16
' NL 6. '6 09- 6.4 501 7 73.9 4.6
PNLT 90.1 7, #0 :3 72.1 74.0 - 6.4 91.2 77.6 - 74.9 4.7

STANDARD DEVIATION(dB) OF 16-2 SECOND SAMPLES OF DATA
2ACOUSTIC EMMISION ANGLE SHOWN ABOVE

14 1.3 0.6 2 1.0 2.9 0.0 0.6 2.1
i5 1.4 0 1 2.1 2.7 0.0 0.4 2.1
16 ,.3 o:j 1.4 0.0 1.0 0.8
17 4 1 1.6 0 .0 1.0 1.0
18 0.1 0.6 0.9 2. 0.0 1.5 1.1
19 1.0 0.6 0. 9 .1. 0.3
20 0.1 1.0 0.9 1. 0.0 1
21 0.7 0.0 0.6 05 0 00 .

0.6 : . 8: 0:7 0:% 0:1 0.7

24 0.4 0.4 1. 0.9 0.6 0.0 1.0 0.7
15 0.2 1.1 0.0 1.2 1.5

0.6 0.6 t.2 0.0 1.7 1.0

J7 1.6 R.1. 0. 0.0 1.1 12

A6 9.4 4.1. : 4 . ~ . .1 .4 3 . 1 3 - 7 - 0.0 1.3
31 1.6 2.5 3 . 2.7 0.0 1.6 2.0

I I 1 11
344 1 . 0.7

36 3.4 4.2 2.6 .4 1.9 0.0 1.1 3.0
37 2.6 4.2 1. .0 0.0 1.4 2.5

40 .2.9? 3.5 - - - 0.0 - 2.3

A6 2.!5 3.5 2.4 2.7 2.4 0.0 0.3 2.3

BAN 2 14 TO 40ft- STANDARD .L3OTAV SAD 5 TO I Kg(H
*~ ~ - NWIHTE ENEY ACRQ AV OAAUR DLEVL OVR 360 ERUN I ~-j~~ D t4Y AV RA 01 m O AM~SUIR L .E 5 OVER 140 USIOR5EU

UNiu~D RT VEAEO ESRDLEVELS ROVER 360 DI 0REEO
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APPENDIX F

Tracking Data

This appendix summarizes photo-altitude, radar and laser tracking
information used in the data reduction process. Detailed information on
trajectory data reduction can be found in Section 7.0 of this report.

The tables of this appendix provide the following data:

Time at PNLTM The time of the Tone Corrected Perceived
Maximum Noise Level.

Time radiated The time the measurement was taken.

CPA test Actual Closest Point of Approach (in feet).

SR test Actual Slant Range (in feet).

CPA ref Reference Closest Point of Approach (in feet).

SR ref Reference Slant Range (in feet).

Speed Expressed in knots.

Flag Source of data:

1 - Laser

2 - Radar

.\.3 - Photo Adjusted Radar

The tables are ordered chronologically by test day, further subdivided
alphabetically by series name and then organized numerically by microphone
position number.
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APPENDIX G

Meteorological Data Summary

This appendix contains a summary of data acquired from the 10-meter
meteorological tower and the SODAR system on August 27, 28, and 29, 1984.
Within the tables of this appendix the following data are provided:

Time expressed as Eastern Daylight Time.

Temperature expressed in degrees Fahrenheit and Centigrade.

Relative humidity expressed as a percentage.

Altitude expressed in meters.

Horizontal wind direction, the direction from which the wind is
blowing, expressed in degrees.

Horizontal wind speed, expressed in knots.

Cross wind component, the direction, expressed as right or left
(relative to the helicopter), and speed, expressed in knots.

On track component, the direction, expressed as head or tail, and
speed, expressed in knots.

Vertical wind speed, the speed of upward or downward winds, expressed

as + for upward and - for downward, in knots.

A detailed description of meteorological data reduction is contained in

Section 6.0 of this report. The reader may also find it helpful to review
Figure 18, the SODAR system, and Figures 19 and 20, the 10-meter tower.

4. .
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TABLE G.1

MUMUO= D=A SH* TANZ
Tfr WT- MM~ 27, 1%4/

1WfRAI IATYMUM H1MAL a1~ m WDW anewui 01 Im am VNUrAL
TM =W) WM Y AM M WDO DMM WW MM (DA/Mr (WAIM ) WDO gm
(EDr) I F c (2) ("E~) ( ) (oS) crD" (muS) DRun (m) (am )

7:0 a.m 56 1 131 45 1 10 1 M 1.3 1 R1U1 0.34 TAIL 1.26 NA

7:15 1 57 1 4148 0 275 0.0 IRIG 0.00 TAL 0.(0) mA

7:30 158 1141 48 110 330 0.4 1AL 0.20 TAIL 0.351 M

7:45 1 14157 1 101 3M 1.5 1LaT 0.00 TAIL 1.50 NA

8:0) 1591 151 52 I 10 1 M 1.5 1 RI1 0.51 TAIL 1.41 MA
1-I-4 I 4. 4 4

8:15 161 1161 50 1 0 290 1.3 1 W1 0.23 TAML 1.281 NA

8:30 164 118 56 10 360 0.9 lwr 0.78 TAIL 0.45 N

8:45 165 1181 65 1 101 60 0.9 1L 0.78 HEM 0.45 N

9:0) 68 20 62 10 290 1.7 WIfRI 0.30 TAIL 1.67 A

9:15 68 2 49 10 23D 2.6 1RI r 2.44 TAIL 0.891 N

9:30 68 2 49 10 20 3.0 MW 2.95 HEAD 0.52 NA
. - 4 - 4 I 4I 4 I

9:45 71 22 39 10 170 2.6 II r 1.99 .AD 1.67 MA

10.) 7 22 45 10 190 3.5 Wnr 3.29 lWMD 1.2 NA
I-I- II 4 4 4 4

10-.15 72 22 42 10 180 2.6 U 2.25 AD 1.30 NA

10:30 73 23 39 10 180 3.0 IRIff 2.60 WEAD 1.501 NA

10:45 75 241 41 10 330 0.9 LET 0.45 TAL 0.78 NA

11:0 77 25 37 10 220 1.3 IRJ 1.28 TAIL 0.23 MA

11:15 76 24 40 10 250 3.9 R ff 2.99 TAIL 2.51 NA

11:30 77 25 37 10 165 4.3 I ff 3.(04 EAD 3.01 NA

11:45 1781 261 38 1 101 160 4.3 1RU 2.76 HEAD 3.291 NA

12:) 79 26 34 110 I 160 2.6 1RMW 1.67 EA 1.991 N

12:15 78 26 40 10 I 2 3.9 URIIr 3.8 TAIL 0.68 NA

12:30 179 1 261 34 1 101 2W 3.9 1 R ff 2.99 TAI 2.51 NA
- -I I 4 4 4 4 4

12:45 80 27 35 10 1 230 I4.3 IUf 4.0 TAIL 1.47 N&

1. aKE WDI) AND O (I WI (XPIIU AM n7WFLff EV~1D (IF 13D3M.
2. KR VUMF WD ) SPIW) NP * Ml tN WDi ?OD

"-" IS A DR&E WDI) MW!
3. 10 MM DUA FK4 a.MUM 10 IW 1 , CM V= FH MR S!1IUE

................................. .,



TABLE G.1 (Continued)

MErcz. L DM SUHWM TAME
TIW IME: AII 27, 1984

ThRfAUM FRATJ WAL IU3M AL MRS WION D r ON ii OMnw r VaEC.L
* r-ME (I) Wu.nrr &M~RI WD DIIM1'(1 WID S (RIQC/AT) (HEAD/IL) WDI sm

(EiT) F C () (HEIR) (DB) I (MMOIS) DUflCW (mmJS) D 1Ni (10(m) (ImIS)
I I 4 I .4 4

1:0 p.-I 81 1271 37 1 10 1 210 I 1.7 RIM 1.70 TAIL .01 MA
I - 1 - I I. I 4 4 I

1:15 I8D 27 35 10 240 I 3.0 RIGif 2.60 TAIL 1.50 NA
4.-I-I 4 4 .4 .

1:30 181 1271 33 1 10 1 160 I 4.3 RIGif 2.76 HEAD 3.29 NA
I-I I + 4 4 4I 4

1:45 181 1271 3 1 10 1 190 I 4.3 1RIQI 4.04 WAD 1.47 NA

2:00 182 2B 35 10 230 I 2.6 RIMit 2.44 TAL 0.89 NA

2:15 82 28 31 10 18) I 4.3 RIM-r 3.72 HEAD 2.151 NA

2:30 182 28 29 10 140 I 7.8 RICIf 2.67 HEAD 7.33 NA

2:45 84 29 45 I10 125 I 3.0 RIGfT 0.26 HEAD 2.99 NA
.4., 4 4 I 4.

3:03 84 29 38 10 110 I 3.5 LUT 0.61 HE 3.45 NA
I -I I I 4 4 4. I

3:15 184 29 38 10 180 I 3.5 RIGHT 3.03 HEAD 1.75 NA
I-I -4 .4 4 4 4. 4

3:30 I83I 2 40 10 13D I 4.3 RIG r 0.75 WEAD 4.23 NA

3:45 182 I 28 40 10 150 1 3.0 RIQiT 1.50 HA 2.60 NA

4:03 184 29 33 101 150 1 4.3 RIGiT 2.15 HA 3.72 NA

1. aS WIND AND CN T1RMX (U AS JE 7WE FLIQGn D= CN OF 12D DH=.
2. FOR VRITICAL WIM SPEMh: 'W' IS AN RMRWDO W MNW f

!" IS A D3*ARD WID MNWe
3. 10 MR DATA FM1 CL.FAMICS 10 MM MdR, 00 DATA FM4 MM SYS4.

'4

.' ', %° • . '. °. .- " '. ° °" '.' o " - - o ° . : . - . ." - ". " • .' . ' . " . .. . . . . '° % -" - % - - % - - .. ' .-. °-% " - -.
; . . . .. '. ..' ." b , " .,- .- .- ' - . . ".- ,' ' . .- ' .- .. ' ' . .' . .- . . . . - .' .'. '. . . . " '. , - " . . . .- . " -, . ' - .. %" ..



TABLE G.2

?'Er'HM=CAL DA.TA S~9~R TAE
1Egr DATE: ALUMr 28, 1984

T"ERAMN MUMS MUMAL IIWAL C WIN) CO W CR TR CKI, CO4U)ET Voc
MiE (I ) LKfl ALIMfl WI) DUMC77M WID SM (RWAE/1MT (HEAWMrIL) Will)
()I I I (2)I (M) I (Dc3M) I WIri04 (MU) DIEl4 (DS) I(D )

7:00 a.ml 66 I 191 61 10 145 3.9 Rff 0.44 EAD 1.65 MA

7:15 166 1 191 61 10 1 140 2.6 I ( 0.35 HMAD 0.891 mA

7:30 1 66 19 70 10 130 2.2 I ff 0.17 HEAD 0.38I NA

7:45 68 20 64 10 170 3.5 IRIGU 0.87 HM- 2.681

8:0 168 1 20 68 10 165 2.6 Mg 0.79 WA 1.841 NA

8:15 68 20 68 10 190 3.5 WRf 1.22 WA 3.291 N

40 222 4.1 WE 1.36 TAIL 4.01 0.6

10D 192 5.8 IaG " 1.26 READ 5.52 -0.1

8:3D 69 21 64 10 180 4.3 WU 1.05 WAD 3.72 NA
I 4. II

40 187 4.9 + M 1.17 WEAD 4.51 -0.3
10D 195 7.4 RIQt 1.31 EAD 7.15 -0.2

8:45 70 21 60 10 175 3.9 1RIQf 0.96 H 3.191 NA

40 183 4.9 RIGITr 1.10 HEAD 4.371 0.1

100 193 1 7.5 , RIGIT 1.27 HA 7.171 -0.2

9:W 70 21 641 10 180 I 5.2 IRIiff 1.05 HA 4.50 N

9:15 70 21 641 10 190 I 5.2 RIGHi 1.22 HEAD 4.89 NA

9:30 72 22 61 I 10 190 1 4.8 IRI(fr 1.22 HEAD 4.51 NA

9:45 72 22 66 10 2 I 3.9 iRiGIf 1.31 TAL 3.771 N

10:0 74 23 591 10 20 1 4.3 RIif 1.40 HEM 4.231

10:15 74 23 59 101 180 i 4.3 IR 1.05 HED 3.721
10:30 75 24 551 10 190 I 2.6 IRIQIr 1.22 HA 2.441 NA

1045 76 24 591 10 180 I 2.6 IRIMIT 1.05 HE 2.25 NA

," o NOM :

1. S W2 AND 0N TPRA CKMI M ASSN A R/fH DDW14 OF 12 DOW.
2. FOR VffdrAL WID 9ED "Y" IS AN MMAR Will MMMB~r

--" IS A D3IMWWD WP ff4T'
3. 10 MEM[ DATA FWf ClIMA'1W 3 10 MUIr '1U , OR DM HlW, SURSMKR

"...

.......'..........,......<..;,,..;., ...-..... ,,, ..-..... ,., . .- . .-- .. : .:; ; ; ). ; . : - .-S ,. .: .
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TABLE G.2 (Continued)

MEi I CAL DATA SLOR TAaE
iST DATE: AIJSI 28, 1984

IEPE F1ATIVE HMM1~AL HI d AL M~S WIND OHMM~ ON TRCK 02"U VEKICAL
T DI (DOW) IHM ALTI WIND DID -'II WIND SPEM (RIGU/IM) (HEAD/AIL) WIND SP
(iEDr) I F C I (%) l(IEINRS) (ES) I (KMIS) DIRECTITN (KMS) DIREIII (KOIS) (KMS)

11:0 77 25 56 10 i 230 4 '4.3 RIir' 1.22 TAIL 4.041 NA

40 I 225 4.3 RIMrr 1.31 TAIL 4.151 0.2

100 264 9.5 RI r 0.63 TAIL 5.58 0.1

160 I I 13.2 RIff 0.63 TA 7.761 0.1

20 t 255 I 10.3 RIif 0.79 TAIL 7.28 -0.0
* I$ 4 I 4 4 4.I

11:15 177 25 60 101 190 I 4.3 I Rlri" 1.22 HEAD 4.04 NA
- I - I - I I 4 - I

S11:30 78 26 5 101 3 ) 4.3 I R~r 1.40 HEAD 4.231 NA
4- 4 I* I

40 166 1.6 RIff 0.80 HAD 1.15 -0.3
-. 4 4 I. 4

10D I 216 I 5.0 I [rI 1.47 TAIL 4.971 0.3

160 I 2 I 6.5 I Ri9 1.31 TAIL 6.28 0.3
-..- 4 - 4 4 I I I

11:45 79 26 58 101 180 I 4.3 Rix 1.05 HEAD 3.721 NA

40 I 23 6.3 I GrI 0.05 HEAD 0.33 -0.6
4 I 4.

100 I 121 7.2 RIGif 0.02 HEAD 0.131 -1.4

1 0 I f1 I 7.2 I Lff 0.24 HEAD 1.741 -1.2
-" I I I I 4 II

12:00 8 27 55 10 170 I 5.2 I RIf 0.87 HEAD 3.981 NA

40 I 18 I 2.6 I RICHr 1.19 HEAD 2.411 0.3

10 I 174 I 6.5 j IMr 0.94 HEAD 5.26 -0.4
4 4 I 4

1601 197 1 8.6 I GRfr 1.34 HEAD 8.38 -0.4

20 I 221 I 7.6 I 'rI 1.38 TAIL 7.461 -1.0

12:15 8D 27 55 101 180 I 4.3 RiIQT 1.05 HEAD 3.721 NA

- 40 132 6.6 I RIQtr 0.21 HEAD 1.371 0.1

1 I 13 I 6.9 I Rff 0.17 HAD 1.20 -1.2
- I - I - 4 I. 4 4 4 4

12:3 I I271 55 I 101 165 I 4.3 I Rlc~fI" 0.79 HE 3.041 NA

12:45 182 28 491 10 190 I 7.4 IRI~f 1.22 HEAD 6.951 NA

1. CIS WIN) AND (14 IMCK OHMNEXS ASSIE A FLIQ1r DIRWMI(1 OF 120 rRM~.
2. CR VRTICAL WIND SPEED: 'Y' IS AN UWARD WD (MN Nr

"-" IS A DO~ WD KrNRIe
3. 10 MM ITA FMN CL IMICS 10 M. TIEI, UM DATA FR ,i SODAR SYST.

d,, . ' ' .. ' .- " ' "_' '-' '3'_'. .. . ' '_ . ' .,, ' .. ' ;. . :'" ' .. ' ' .. ' . . . ' .. ' -.. " .,..'- . "
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TABLE G.2 (Continued)

MEl'EURIUlXICAL DATA SLPIAfY TAME
= DATE: ALUIE 28, 19864

ThIRRK IE.ATIVE HIMMAL f13fAL MS WIND (1 TRM(X ACKM VI EICAL
D (M=) MlMrY =ID WIND DI}TCN WDID SPEED (RI(}r/iA ) (HEAD/rAIL) WIND SP

(Mr) I F C I (Z) I(MEM) (DHES) I (KNIS) I Dn ,-N (KMS) DMBrmCN (IMS) I (OIM)
4 I I I I1:0 p.m8l 27 52 10 170 6.1 i i 0.87 HED 4.671 NA

S)I 4

40 149 I 8.3 PIMW- 0.51 HEAD 4.021 -0.1

10 145 I 8.9 RIG{I 0.44 HEAD 3.761 0.0
I I I 4

160 157 I 9.7 RIQJT 0.65 HEAD 5.84 0.6
" I .I I I I II I

1:15 81 27 52 10 175 3.9 j RIGfI 0.96 HEAD 3.191 NA

40 149 7.8 l I rr 0.51 HEAD 3.781 -0.7
I I I

to 148 l 8.5 RICif 0.49 HEAD 3.991 -1.0
+ - - 4 I + 4

1:30 83 I 281 7 I 10 200 4.3 I RIarr 1.40 HEAD 4.231 NA
•4 I I I

1:45 I3 12B 47 I 10 140 6.1 l RICIr 0.35 HEAD 2.09 NA
4 I I 4

2:03 184 291 48 10 170 6.1 I RIIff 0.87 HEAD 4.671 NA

2:15 84 29 48 10 150 5.2 I RI(MW 0.52 HEAD 2.0 NA

4 206 4.7 I RIQIT 1.50 HEAD 4.691 -0.1

loo 206 7.1 RicHr 1.50 HEAD 7.0 I -0.4
I I 4

160 186 7.5 i Ricuf 1.15 HE 6.85 0.1

2:30 84 29 48 10 200 4.3 RIafr 1.40 HEAD 4.23 NA

40 202 5.8 I 1'rif 1.43 HAD 5.741 0.6
4 I

mIn 194 9.5 i RIC,' 1.29 HE 9.131 0.6
I I I I

160 208 8.3 I RIQf{' 1.54 HEAD 8.29 0.4
$ I I I

2:45 84 29 48 10 140 9.6 I R1Cff 0.35 HAD 3.281 NAII, 4 l
40 208 6.5 I PCHrr 1.54 HEAD 6.501 1.0

"1 227 12.5 I mICIr 1.27 TAIL 11.95 1.2I 4
160 226 15.0 I RICH!r 1.29 TAIL 14.42 1.7

I 4 4 I I .. .4

3:00 85 29 481 10 155 6.1 R RIT! 0.61 WAD 3.501 NA
-- I I lllI 4 I.

3:15 I86 30i I 10 140 3.5 I Ir 0.35 HAD 1.2m NA
-- I I 4 I I I.

3:30 I% 30 45 I 10 135 4.3 I Rff 0.26 EAD 1.111 NA
' II I i, Ii

3:45 186 301 45 I 10 120 4.3 I LT 0.00 HEAD 0.00 NA

4:0) 0 8 I 291 5o I 10 I t1 4.3 I HT 0.17 HEAD 0.75 NA

I. CSIE WIND AND (N TRAK ONMENTS ASSM A FICH!' DIR=ICI(ON OF 120 DBMMS.
2. FOR VEIMCAL WDID SD: "+" IS AN UPWARD WIND I[E1NlM

"-" IS A IMhARD WIND MNR4Nr
3. 10 MErM LkTA FI2[M Q ATh IICS 10 WM TUAR, MY DATA F" S0DAR SYSIN.



TABLE G.3

HWfIUMCAL W~iA SU4WY TAHE
TW DM: &MST 29, 1984

1WEA11IM REXAMh IKRtZNAL Hxa=IAL amS WD QHwhBI (14 TK QWIET YXTCAL
TDE (IES) Hl4IDTI ALTfl1 WIN) DEW=TIU WR ED (RIGMTAEFT (HEAD/TAlL) WIND SPED
(E) F C I (1) 0(?.E ) (DEMMES) I (M)S) DIR[EEIN (KMXS) DIRHWTIO (MOTS) (M)JS)

7:OD ajml 70 1 21 ! 63 I 10 200 I 3.5 RIGH 2.40 HED 3.45 NA

7:15 170 121 1 63 10 la) I 3.0 RIQ 1.05 'AD 2.60 NA

7:30 70 121 1 63 101 l8 I 3.0 RIQH 1.05 HEAD 2.60 NA
4-4-4 # I 4 +

7:45 71 221 61 10 190 I 3.0 RIGHT 1.22 HEAD 2.82 NA

8:0 171 1221 61 I10 2 3.5 RIGHT 1.40 WAD 3.45 N

8:15 71 22 61 10 215 I 3.9 RIGHT 1.48 TAIL 3.89 NA

40 165 4.4 RIQ-H 0.79 HAD 3.11 -0.3

160 212 I 6.1 RIGHT 1.54 TAIL 6.10 -0.3
I I 4.I

I 22 I 7.4 IRGIH 1.40 TAIL 7.29 -0.4
4-4- F 4 4 I 4.

8:30 72 22 58 10 210 I 3.5 RIQTI 1.57 TAIL 3.50 MA

8:45 72 22 58 10 230 I 2.6 RIGHT 1.22 TAIL 2.44 NA
' I-4 -- F 4 4 I. I

9:03 72 22 58 10 210 I 4.3 RIGHT 1.57 TAIL 4.30 NA
$ -4- 4 F -i 4 - +

9:15 72 22 58 10 230 I 3.5 RIQH 1.22 TAIL 3.29 NA

9:30 73 23 61 10 220 f 3.5 RIGfT 1.40 TAIL 3.45 NA

9:45 73 23 61 I10 215 I 3.5 RIQT 1.48 TAIL 3.49 NA
F-I -4 I. 4 4 4

10:0 74 23 59 10 22) I 3.5 RIGHT 1.40 TAIL 3.45 NA

10:15 74 23 62 I 10 250 I 5.2 RIGHT 0.87 TAIL 3.98 NA

10:30 74 23 55 101 210 I 3.9 RIGHT 1.57 TAIL 3.90 NA
I 4I

10:45 76 24 52 I 10 1a) I 3.5 RIGHT 1.05 A 3.03 NA

1. (M WI) AN) ON TIRE OIGNMIS ASUM TIE ELM D1m3i oF 12 DE6s.
2. FI V RL WDI NDSP EE: "+" IS M4 ARD WIND I'ODJT

"Q' IS A MIMkW WDIO MNET
3. 10 EIR DATA FI a 24MM S 10 M'ETER IDO, OHR MTA FlI 0DAR SYSIM.

%,%

.U , "''' ;- " .> " -"=- " -- - - , -h " ' " . i " /.. J_ : " • "" .. .'-- .-". '. -' -,- ' '," ' '

'd.



TABLE G.3 (Continued)

lMEMMO CAL ITA S~ TAIE
T IE: MUMT 29, 1984

Tlh AIM RMATIM HIPR fAL WRIMCAL CROS WD (M Er CN ICK VIX1TICAL
TC (IMS) MOM ALTrMIJI WIND DIzREfCN WIND S (RIO[T/LEFt) (HEAD/TrAIL) WD 'm
(mI) I F C I ( M) I(iE1 1s) (MU) I (KMIS) DIKI(N (10(M1'S) DIRTCMON (MRS) I (KNIS)

11:00 ,75 24, 59 I10 I 1 5.6 IRU 1.22 HEAD 5.26 NA

11:15 176 241 58 101 180 1 4.3 RICo'r 1.05 EAD 3.721

11:30 76 24 58 10 l 18D 1 3.5 RIGff 1.05 HEAD 3.031 A

40 I 185 I 3.0 I Rlf 1.13 HEAD 2.72 0.0
+ I + 4

100 I 162 I 4.8 I ,IG-r 0.73 HEAD 3.211 -0.2

160 I 181 5.2 I R ff 1.05 HEAD 4.55l -0.1

20D I 181 j 4.6 I RI0If 1.06 HEAD 4.02I -0.2

11:45 176 241 8 I 10 I 18 I 4.3 I Ma~i 1.05 HEAD 3.721 NA
4-4- 4 4 I I. 4

12:00 177 I25 58 I 10 I 3) I 6.1 RI1Gff 1.40 HEAD 6.011 NA

12:15 177 I 2 5 8 I 10 205 4.3 I -r 1.48 HEAD 4.28 NA

12:30 18 I271 48 I 10 I 170 I 5.2 I RiGir 0.87 HEAD 3.981 NA

12:45 78 26 6) 10 190 5.6 RIJ 1.22 HAD 5.26 MN

1oo I 167 I 10.7 I r 0.82 HEAD 7.821 -1.3

160 I 155 I 11.3 I RIQrT 0.61 HEAD 6.481 -0.4
"4-.4 -I * I I

1:00 p.l 76 1 241 62 I 101 185 I 6.9 I RII' 1.13 HEAD 6.251 NA

NMSI:

1. CROS WDID AND ON 7RMAC (RTN'l AS E TE FLI(fr DIROITN OF 120 D83M.
S." 2. KR VEUI1CAL WD IH M: 'Y+ IS AN UNAR WINDMVDMFI

S"" I A lffARD WWND MDCN9Iff
3. 10 MM DATA FWN C 1 -'IAWICS 10 Er1'ER TI , OR DATA F" MM S M.

IS



APPENDIX H

15 Minute SODAR Meteorological Data

In this appendix, the data represents the output from the SODAR system.
Each table represents a meteorological sample for 15 minutes at altitudes
from ground level (0 meters) to 300 meters. A description of the data and
a sample SODAR report with marked fields is given below. This may be used
as an aid for reading the actual data.

Date: Given in month, day and year.

Time: Given in hour, minute and second at which the
fifteen-minute sample ended.

Valid Returns: The number of valid echo returns from each of
the three antennas.

" Validity: A flag for determining whether a sample is
valid or not. (I-invalid, V-valid)

Altitude of Sample: The height in meters above ground level at
which the sample was taken.

Echo Strength: Not important to the reader.

/5." Std dev
of Echo Strength: Not important to the reader.

- - Horizontal Wind Speed: The wind speed at a given altitude in cm/sec.

Horizontal Wind
Direction Azimuth: The wind direction from 0 to 3600 at a given

altitude.

Std dev
in Wind Direction: Standard deviation in wind direction, one

measure of stability during the 15 minute
sample.

* Vertical Wind Speed: The speed, expressed in cm/sec, at which the
wind moves upward or downwards, an indicator
of turbulence.

. .



APPENDIX H (continued)

Std dev
U Radial Component: Not important to the reader.

Std dev
V Radial Component: Not important to the reader.

Std dev
W Radial Component: Not important to the reader.

NOTES: "+" in the vertical wind column indicates ascending wind.

"-" in the vertical wind column indicates descending wind.
The time given at the top of the page is the sample ending time.

The conversion for changing cm/sec to kts. Is as follows:
kts. - cm/sec x 0.01943

N

.1*
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TABLE H.1

#DM 27 84 17 14 53 364 442 453

ALTITUDE ECHO S ECHO SPEED TETA S TETA w S W S01 862 S93

, S $**INV* 0 0 0 0 0 .0 0
1 - 1 300 18 -9999 0 0 0

-' V 280 17 25 378 156 -9999 -33 41 62 94 15
" V 260 17 11 223 180 16 -49 49 46 59 41

V 240 19 39 -9999 -9999 -9999 -44 40 42 51 49
V 220 16 18 214 156 32 -44 39 42 98 40
V 200 24 108 342 148 21 -49 47 39 42 39
V 180 17 34 310 158 22 -47 43 45 49 47

; V 160 19 38 293 171 30 -34 42 45 50 43
"-" V 140 20 55 248 162 29 -40 50 39 45 42

V 120 20 35 334 159 28 -34 45 43 50 50
V 100 25 80 297 157 27 -32 45 47 40 45
V 90 35 35 273 178 27 -19 54 43 46 45
V 60 45 3 271 162 30 -30 55 45 40 54

K V 40 69 30 236 173 -9999 -18 51 44 37 55
V 0 0 0 91 89 79 62 0 39 32 51
$

TABLE H.2

#DH 8 27 84 17 30 0 406 466 441

ALTITUDE ECHO S ECHO SPEED TETA '--'S TETA w S U SGI S62 S63

S $INV** 80 0 0 0 0 0 0
I 300 -9999 -9999 0 0 0
1 280 -9999 -9999 999 999 999
I 260 18 -9999 999 999 999
1 240 16 22 157 39 45

" 1. I 220 15 16 999 999 50

200 14 19 329 148 16 -33 33 112 63 45
V 190 14 2 329 143 27 -34 43 42 32 33

V 160 15 23 394 142 15 -28 46 43 42 43

V 140 16 57 355 155 i8 -36 42 32 36 46

V 120 4 372 146 15 -29 33 33 52 42

vCV 100 ?W 4 366 143 14 -29 32 39 31 33
V 90 33 133 404 141 13 -38 38 31 34 32

V 60 34. 25 387 139 21 -34 53 34 38 38
V 40 58 33 329 136 16 -4 58 42 44 53

V 0 0 0 116 76. 78 62 0 49 36 59

'a (

%" *- .. ~,
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TABLE H.3

#DM 8 27 84 17 45 0 503 597 557

ALTITUDE ECHO 8 ECHO SPEED TETA S TETA w S U S1 S62 S63

S $*INV*$ 0 0. 0 0 0 0 0
I 300 19 -9999 0 0 0

V 280 17 -9999 298 163 -9999 -4 -9999 135 66 59
V 260 17 15 314 163 27 -14 66 41 51 67
V 240 20 13 390 161 20 -21 54 41 50 66
V 220 17 12 377 154 16 -21 50 40 62 54
V 200 18 13 412 142 16 -24 57 48 42 50
V 190 19 16 393 147 28 -36 47 41 45 57
V 160 16 22 428 133 21 -31 49 48 52 47
V 140 16 29 400 141 22 -27 52 37 49 49
V 120 19 12 421 143 17 -33 49 41 42 52
V 100 20 17 416 138 20 -33 47 48 41 49
V 90 22 23 412 139 18 -35 43 43 49 47
V 60 29 17 409 138 10 -35 50 37 46 43
V 40 45 44 370 127 19 -15 43 28 39 50
V 0 0 0 125 77 77 62 0 40 45 43
$

TABLE H.4

#D" 8 27 84 19 0 0 398 566 410

ALTITUDE ECHO S ECHO SPEED TETA S TETA U S U 801 962 903

S *$INV** 0 0 0 0 0 0 0
1 300 19 -9999 0 0 0
1 280 25 -9999 999 999 41

V 260 16 -9999 337 170 -9999 -33 -9999 999 999 58
V 240 14 -9999 300 171 -9999 -39 -9999 35 30 22
V 220 14 4 344 163 9 -22 37 29 30 27
V 200 13 14 326 159 7 -32 25 42 23 37
V 190 14 22 376 154 17 -38 36 30 29 25
V 160 13 12 380 151 13 -29 37 35 35 36
V 140 14 15 375 152 12 -30 30 31 36 37
V 120 15 25 384 146 13 -27 32 27 30 30
V 100 14 25 370 149 12 -25 35 28 30 32
V 80 17 24 390 145 16 -16 34 39 33 35
V 60 22 46 410 142 12 -23 29 37 38 34
V 40 35 25 371 142 7 1 40 31 38 29
V 0 0 0 96 74 77 63 0 36 48 40
S

[. , '. " 
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TABLE H.5

#DM 8 27 84 18 14 59 234 304 231

ALTITUDE ECHO S ECHO SPEED TETA S TETA w S W SG S62 S03

S **INV* 0 0 0 0 0 0 0
I 300 -9999 -9999 0 0 0
I 280 -9999 -9999 999 999 999
I 260 -9999 -9999 999 999 999
I 240 -9999 -9999 999 999 999
I 220 14 -9999 999 999 999
V 200 12 -9999 458 165 -9999 -15 -9999 999 999 31

V 180 12 32 392 168 -9999 -16 27 32 29 23
V 160 10 22 383 166 -9999 -27 40 36 24 27

-, V 140 10 4 467 157 a -28 32 35 31 40
V 120 12 27 493 157 5 -24 31 38 28 32
V V 100 17 23 513 153 5 -34 30 28 26 31
V V 80 20 46 486 152 a -33 37 26 35 30
V 60 29 16 491 148 11 -25 28 27 31 37
V 40 39 30 420 145 13 -25 32 36 38 28
V 0 0 0 76 74 76 63 0 37 32 32

TABLE H.6

#D aD. 8 27 84 18 30 1 283 375 230

ALTITUDE ECHO S ECHO SPEED TETA S TETA U S W 801 S02 863

S **INV** 0 0 0 0 0 0 0
I 300 -9999 -9999 0 0 0
I 280 -9999 -9999 999 999 999
I 260 -9999 -9999 999 999 999
I 240 -9999 -9999 999 999 999
I 220 -9999 -9999 999 999 999
I 200 -9999 -9999 999 999 999
I 180 10 17 140 85 999
I 160 10 19 999 999 39
V 140 11 27 404 176 17 -16 36 109 32 34
V 120 13 20 455 168 10 -1s 40 46 29 36
V 100 18 36 395 169 8 -19 35 34 33 40
V 90 26 41 382 167 17 -16 37 31 31 35
V 60 30 23 345 159 16 -17 29 35 36 37
V 40 45 5 287 162 15 -19 35 42 33 29
V 0 0 0 47 85 76 62 0 33 33 35$
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TABLE H.7

-i

*DN 8 27 84 18 44 59 327 396 305

ALTITUDE ECHO S ECHO SPEED TETA S TETA W S W SG1 SG2 SG3

S **INV*$ 0 0 0 0 0 0 0
I 300 -9999 -9999 0 0 0
I 280 -9999 -9999 999 999 999
V 260 -9999 -9999 470 169 -9999 -9999 -9999 999 999 999
V 240 16 -9999 508 164 -9999 -36 -9999 10 33 999
V 220 14 -9999 -9999 -9999 -9999 -44 -9999 27 26 20
V 200 11 -9999 -9999 -9999 -9999 -8 -9999 999 999 23
V 180 10 -9999 -9999 -9999 -9999 -28 -9999 117 20 49
V 160 11 18 440 162 -9999 -22 38 107 31 30

V 140 13 29 481 160 6 -27 33 33 33 38
V 120 12 38 504 161 3 -30 31 36 28 33
V 100 19 17 468 161 8 -34 24 30 32 31
V so 32 31 452 157 6 -22 29 32 29 24
V 60 49 8 381 159 14 -32 30 32 27 29
V 40 69 19 313 158 9 -28 33 36 37 30
V 0 0 0 45 80 75 62 0 30 27 33
$

TABLE H.8

#D 8 27 94 18 59 59 484 612 ti

ALTITUDE ECHO S ECHO SPEED TETA S TETA w S W SO1 S62 SG3

S $$INV$$ 80 0 0 0 0 0 0 0
I 300 17 -9999 0 0 0
I 280 17 -9999 999 999 1
V 260 21 20 487 162 -9999 -7 35 999 999 31

V 240 17 31 602 160 -9999 -12 46 36 68 35

V 220 16 9 582 160 2 -30 30 35 38 46

V 200 16 24 546 159 10 -24 36 25 29 30

V 10 15 20 519 162 8 -26 29 34 34 36

V 160 15 13 513 160 8 -29 32 34 28 29

V 140 16 25 523 160 4 -34 30 35 32 32

V 120 18 24 513 159 6 -27 26 30 31 30

V 100 24 27 541 157 6 -35 24 33 28 26
V 80 37 33 477 159 6 -26 21 27 30 24

V 60 68 15 431 159 3 -32 27 30 36 21

. V 40 89 31 329 156 11 -23 25 28 49 27

V 0 0 0 15 82 73 61 0232425

S.

4.m
4."

V



TABLE H.9

#DM 8 27 84 19 15 0 543 640 642

ALTITUDE ECHO S ECHO SPEED TETA S TETA U S U 661 662 S63

S $INV** 80 0 0 0 0 0 0
1 300 20 -9999 0 0 0
V 280 18 16 593 183 -9999 -13 36 999 999 37
V 260 20 17 594 180 -9999 -4 33 41 33 36
V 240 26 10 632 171 4 -14 27 23 31 33
V 220 23 5 601 173 8 -23 31 31 30 27
V 200 23 20 625 167 5 -26 25 33 35 31
V 180 18 17 645 161 7 -26 34 31 31 25
V 160 21 17 615 160 7 -28 31 32 30 34
V 140 22 16 583 159 9 -34 30 31 28 31
V 120 26 28 585 160 6 -36 28 36 35 30

, V 100 35 46 566 161 6 -28 26 28 34 28
V V 80 58 27 461 163 6 -25 28 31 28 26
V 60 93 41 417 157 7 -33 28 29 29 28
V 40 134 36 274 165 16 -33 29 30 19 28
V 0 0 0 -9 88 72 60 0 34 32 29

"i $

TABLE H.1O

#Dh8 27 84 19 29 56 368 452 446

ALTITUDE ECHO S ECHO SPEED TETA S TETA U S U S61 S62 S3

S $$INV*$ 0 0 0 0 0 0 0
I 300 17 -9999 0 0 0
V 280 17 15 590 176 -9999 -36 25 999 999 27
V 260 17 39 576 175 -9999 -29 22 38 31 25
V 240 17 24 -9999 -9999 -9999 -26 23 31 28 22
V V 220 16 24 444 182 -9999 -31 22 79 66 23
V 200 12 -9999 594 160 -9999 -36 -9999 62 26 22
V 180 12 -9999 626 156 -9999 -46 -9999 19 26 15
y 160 13 25 702 158 -9999 -43 23 23 66 37
V 140 18 28 723 161 5 -38 28 19 33 23
V 120 31 0 668 158 6 -39 26 35 35 28
V 100 40 36 594 157 6 -35 22 27 29 26
V 80 54 33 556 155 5 -31 26 26 27 22
V 60 94 28 434 153 9 -34 24 22 27 26
V 40 131 9 333 154 9 -29 25 26 23 24
V 0 0 0 2 75 71 60 0 26 22 25
S

m



TABLE H.11

#DH 8 27 84 19 45 0 329 346 315

ALTITUDE ECHO S ECHO SPEED TETA S TETA w 8 U S01 S02 S803

8 $$INV** 0 0 0 0 0 0 0
I 300 17 -9999 0 0 0
I 280 -9999 -9999 999 999 39
I 260 -9999 -9999 999 999 999
I 240 -9999 -9999 999 999 999
I 220 59 -9999 999 999 999
I 200 -9999 -9999 999 999 22
I 180 -9999 -9999 999 999 999
I 160 9 -9999 999 999 999
V 140 13 69 726 150 4 -34 40 94 39 26
V 120 12 29 687 155 3 -42 22 21 28 40
V 100 23 28 630 151 4 -38 19 23 32 22
V 80 38 28 581 152 6 -38 16 25 29 19
V V 60 69 38 491 152 6 -31 19 23 26 16
V 40 123 28 384 154 5 -31 18 27 23 19
V 0 0 0 3 86 69 59 0 22 24 18

TABLE H.12

8 27 84 19 59 59 310 317 288

ALTITUDE ECHO S ECHO SPEED TETA S TETA w S W S1 S2 S63

8 $8INV** 0 0 0 0 0 0 0
I 300 -9999 -9999 0 0 0
I 280 -9999 -9999 999 999 999
1 260 -9999 -9999 999 999 999
I 240 -9999 -9999 999 999 999
I 220 -9999 -9999 999 999 999
I 200 -9999 -9999 999 999 999
I 180 10 -9999 999 999 999
V 160 9 -9999 740 152 -9999 -23 -9999 999 999 30
V 140 12 24 797 156 2 -33 21 23 22 8
V 120 27 43 768 150 6 -45 27 50 36 21
V 100 40 21 684 148 3 -41 25 27 28 27
V 80 51 25 638 147 6 -37 22 23 24 25
V 60 74 19 551 146 5 -34 26 26 29 22
V 40 131 25 415 149 8 -29 23 20 24 26
v 0 0 0 21 77 69 59 0 22 30 23
$
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TABLE H.13

D8 27 84 20 14 59 386 292 364

ALTITUDE ECHO S ECHO SPEED TETA S TETA U S W SO1 62 S63

S **INV** 0 0 0 0 0 0 0
I 300 -9999 -9999 0 0 0
I 280 25 -9999 999 999 999
I 260 -9999 -9999 999 999 23
I 240 -9999 -9999 999 999 999
1 220 -9999 -9999 999 999 999
I 200 -9999 -9999 999 999 999

I 180 -9999 -9999 999 999 999
I 160 -9999 -9999 999 999 999
I 140 25 34 157 124 92

V 120 51 15 799 147 3 -48 25 999 999 41

V 100 58 7 722 148 4 -44 23 20 27 25
V s0 66 13 631 146 4 -39 22 25 26 23
V 60 90 18 552 146 5 -36 23 23 25 22
V 40 144 21 403 148 5 -29 21 29 27 23
V 0 0 0 26 78 69 59 0 24 20 21

* $

TABLE H.14

#D* 8 27 84 20 30 1 395 298 394

ALTITUDE ECHO S ECHO SPEED TETA S TETA U S U SOL S2 S03

S $INV** 0 0 0 0 0 0 0

I 300 -9999 -9999 0 0 0

~* I 280 52 -9999 999 999 999
1 260 -9999 -9999 999 999 19

I 240 33 -9999 999 999 999

I 220 -9999 -9999 999 999 44

I 200 -9999 -9999 999 999 69

. I 180 32 -9999 999 999 999

1 I 160 -9999 -9999 38 97 28

I 140 43 26 999 999 999

V 120 60 7 820 150 3 -49 23 33 82 41

V 100 63 16 740 150 5 -44 25 32 28 23

V 80 80 23 683 151 7 -48 23 27 35 25

V 60 118 28 549 152 4 -43 20 25 54 23

V 40 157 10 404 151 7 -36 21 31 26 20

V 0 0 0 18 73 68 59 0 27 27 21

$ °
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TABLE H.15

#Dm 8 27 84 20 45 1 382 398 418

ALTITUDE ECHO 8 ECHO SPEED TETA 8 TETA w 8 W 801 802 S03

S **INV*$ 0 0 0 0 0 0 0
I 300 38 -9999 0 0 0
I 280 -9999 -9999 999 999 62
1 260 -9999 -9999 999 999 999
1 240 -9999 -9999 999 999 999
I 220 32 -9999 999 999
. 200 35 12 952 153 -9999 -79 29 999 999 40

'~' V 180 29 14 953 152 -9999 -61 34 31 25 29
V 160 31 15 -9999 -9999 -9999 -38 31 26 29 34

V 140 43 40 971 150 2 -51 36 105 34 31

V 120 57 27 868 149 3 -50 30 27 30 36

V 100 63 19 744 147 5 -45 22 28 28 30

V 80 70 34 707 148 3 -43 24 26 24 22

V 60 107 27 594 151 6 -36 22 26 29 24
V 40 153 23 447 153 6 -36 26 27 43 22

V 0 0 0 28 78 68 59 0 27 25 26
$

TABLE H.16

#DN 8 27 84 20 59 58 497 475 544

ALTITUDE ECHO S ECHO SPEED TETA S TETA w S W S61 662 863

8 *$INV$* 100 0 0 0 0 0 0
I 300 -9999 -9999 0 0 0
I 280 -9999 -9999 999 999 999
I 260 -9999 -9999 999 999 999
1 240 -9999 -9999 999 999 999
I 220 -9999 -9999 999 999 999

V 200 26 15 982 156 -9999 -80 47 999 999 76
V: V 180 28 30 980 155 3 -61 34 23 30 47
V 160 32 18 973 155 2 -55 34 35 31 34
V 140 39 13 935 154 2 -43 28 31 27 34
V 120 56 19 868 151 3 -49 27 28 30 28
V 100 72 20 753 150 3 -42 22 29 29 27

* V 80 82 27 666 150 4 -42 18 26 27 22
*'. V 60 121 14 536 151 6 -40 21 26 22 18

V 40 159 13 388 154 5 -32 25 27 23 21
V. V 0 0 0 10 82 67 58 0 27 25 25

" * '- . "* : r 4 . " " " '" ".. ..-"-" " ... " "



TABLE H.17

*DM 8 27 84 21 14 59 405 376 424

, ALTITUDE ECHO S ECHO SPEED TETA S TETA W S W S1 S62 S3

S ,,INV 100 0 0 0 0 0 0 0
1 300 -9999 -9999 0 0 0
I 280 -9999 -9999 999 999 999
I 260 -9999 -9999 999 999 999

I 240 -9999 -9999 999 999 999
1 220 22 -9999 999 999 999
V 200 25 34 864 165 -9999 -47 28 999 999 42

V 180 34 14 941 161 2 -40 29 21 38 28
V 160 35 23 959 156 3 -41 25 30 37 29

. V 140 37 21 961 152 4 -40 28 29 26 25

V V 120 51 27 862 150 3 -32 25 28 34 28

V 100 65 21 791 148 4 -31 21 26 27 25

V 80 80 11 689 145 5 -33 23 23 2621

.V 60 130 9 602 143 4 -26 24 24 23 23

V 40 156 13 433 146 7 -23 23 27 25 24

V 0 0 0 7 82 67 58 0 34 26 23

TABLE N.18

*DM 8 27 84 21 30 1 496 468 519

ALTITUDE ECHO S ECHO SPEED TETA S TETA U S W SO1 SG2 S63

S *$INV$* 100 "0 0 0 0 0 0
1 300 -9999 -9999 0 0 0
1 - 280 -9999 -9999 999 999 999
1 260 -9999 -9999 999 999 999

I 240 -9999 -9999 999 999 999
1-'. 220 16 -9999 999 999 999

I 200 24 14 999 999 16

-' V 180 35 15 852 167 5 -33 25 999 999 32

V 160 39 19 885 161 4 -36 33 26 30 25

V 140 53 15 914 155 3 -42 29 38 27 33

V 120 63 9 844 153 6 -35 28 27 27 29
V 100 77 17 738 148 2 -32 26 28 35 28

V 80 95 32 649 148 4 -33 27 24 20 26
V 60 127 25 551 146 6 -30 22 26 28 27

V 40 159 19 404 146 8 -15 29 29 29 22

v 0 0 0 20 74 67 58 0 32 29 29
* $



TABLE H.19

D a 27 84 21 44 57 492 465 516

ALTITUDE ECHO S ECHO SPEED TETA S TETA w S W.SG1 SG2 963

S $INV** 140 0 0 0 0 0 0
I 300 -9999 -9999 0 0 0
I 280 -9999 -9999 999 999 999
I 260 18 -9999 999 999 999
I 240 17 -9999 999 999 35
I 220 18 -9999 999 999 52
I 200 22 29 999 999 26
V 180 34 5 871 168 5 -39 29 93 35 31
V 160 47 20 898 161 5 -31 29 36 34 29
V 140 62 10 868 153 3 -38 32 34 29 29
V 120 56 19 795 150 3 -36 25 34 33 32
V 100 64 27 737 147 4 -35 22 27 30 25V so8 75 6 656 145 4 -31 IS 29 50 22

V 60 113 23 536 147 4 -33 25 19 24 18
V 40 155 27 419 143 7 -24 30 24 25 25

. V 0 0 0 19 73 67 58 0 27 27 30
* $

TABLE H.20

8#DM 27 84 21 59 56 468 402 480

ALTITUDE ECHO S ECHO SPEED TETA S TETA W S W SG1 S2 S63

S **INV* 0 0 0 0 0 0 0
1 300 -9999 -9999 0 0 0
I 280 -9999 -9999 999 999 999
1 260 -9999 -9999 999 999 999
I 240 17 17 999 999 999
I 220 17 5 999 999 36
I 200 18 28 999 999 30
V 180 34 14 857 175 4 -38 24 999 999 33
V V 160 55 28 -9999 -9999 -9999 -24 22 27 52 24
V 140 64 23 866 158 3 -34 26 27 86 22
V 120 60 23 797 149 13 -39 25 25 28 26
V 100 70 9 747 149 3 -39 23 46 68 25
V so 91 21 674 148 5 -38 23 25 23 23
V 60 123 23 538 145 9 -34 20 24 31 23
V 40 132 21 413 145 5 -24 29 25 35 20
V 0 0 0 8 73 67 58 0 29 23 29
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TABLE H.21

#DM a 27 84 22 14 59 493 484 569

ALTITUDE ECHO S ECHO SPEED TETA S TETA w S W S1 SG2 S03

S *INV* 160 0 0 0 0 0 0
1 300 -9999 -9999 0 0 0
1 280 -9999 -9999 999 999 999
1 260 19 -9999 999 999 999
I 240 21 -9999 999 999 38
1 220 26 7 999 999 34
V 200 26 33 820 176 4 -36 37 999 999 37
V 180 37 35 841 173 4 -42 26 28 46 37
V 160 67 8 846 170 4 -36 24 31 31 26
V 140 72 13 874 159 3 -41 25 32 33 24
V 120 77 21 841 154 5 -36 25 38 31 25
" 100 89 17 747 147 3 -35 26 26 29 25
V 80 103 23 652 146 3 -35 27 22 21 26
" 60 139 27 524 144 6 -28 24 25 24 27V 40 145 22 412 141 9 -23 33 26 26 24

V 0 0 0 39 74 67 58 0 31 25 33

TABLE H.22

#Dh 8 27 84 22 29 57 461 501 530

ALTITUDE ECHO S ECHO SPEED TETA S TETA U S W S61 S62 S3

8 $*INV$$ 0 0 0 0 0 0 0
I 300 -9999 -9999 0 0 0
I 280 22 -9999 999 999 999
I 260 21 -9999 999 999 49

I 240 20 9 999 999 48
V 220 22 15 861 185 -9999 -44 37 999 999 32
V 200 24 39 834 177 -9999 -38 38 27 43 37U ISO 33 44 -9999 -9999 -9999 -13 32 28 32 38
V 160 57 24 862 170 5 -36 28 83 36 32
V 140 64 45 868 162 5 -35 25 28 35 28
V 120 71 22 827 156 3 -35 22 30 33 25
V 100 93 27 734 152 5 -30 19 25 28 22
V 90 112 19 646 150 3 -30 26 23 27 19
V 60 137 21 506 149 8 -26 31 27 25 26
V 40 156 22 393 144 9 -28 30 23 25 31
V 0 0 0 25 71 66 58 0 30 31 30

$
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TABLE H.49

8 28 84 5 15 0 595 725 679

ALTITUDE ECHO S ECHO SPEED TETA S TETA W S W SO1 SO2 S03

8* INV** 80 0 0 0 0 0 0
I 300 -9999 -9999 0 0 0
I 280 -9999 -9999 999 999 999
I 260 16 -9999 999 999 999
U 240 17 8 898 226 2 -1 23 999 999 16

' V 220 21 20 840 223 3 -3 27 26 30 23
V 200 21 10 738 223 3 -4 23 28 26 27
V 180 19 11 712 220 5 -3 23 30 20 23
V 160 19 17 646 217 3 -5 26 26 21 23
V 140 20 23 598 213 5 -5 20 23 23 26
V 120 25 23 542 209 4 -5 23 24 22 20
V 100 42 46 511 199 7 -4 27 23 21 23
V 80 96 17 422 191 7 -12 21 24 21 27
V 60 103 33 313 184 13 -8 22 21 25 21
V 40 110 18 232 179 12 0 27 28 24 22
. 0 0 0 -46 144 61 54 0 26 22 27

TABLE H.50

#DM a 28 84 5 30 1 604 743 646

ALTITUDE ECHO S ECHO SPEED TETA S TETA w S W SO1 S02 S03

9 *$INV** 100 0 0 0 0 0 0
V 300 18 -9999 857 231 -9999 -20 -9999 0 0 0

I 280 -9999 -9999 25 25 22
V 260 16 -9999 -9999 -9999 -9999 -35 -9999 158 27 999
V 240 16 6 760 220 4 -22 29 138 33 23
V 220 19 13 738 215 4 -22 28 29 23 29
V 200 21 14 666 215 4 -19 19 28 27 28
V 180 19 37 599 212 4 -16 21 25 20 19
V 160 19 22 518 205 4 -18 18 21 22 21
V 140 17 12 525 194 6 -20 23 21 19 18
V 120 34 62 525 188 6 -21 22 27 23 23
V 100 73 29 464 182 5 -19 26 24 20 22
V 80 109 24 394 173 8 -13 21 25 28 26
V 60 113 13 309 172 9 -14 17 26 24 21
V 40 125 23 225 165 10 2 23 23 23 17
V 0 0 0 -34 120 60 53 0 21 18 23
$



TABLE H.47

#DM 8 28 84 4 44 58 527 735 594

ALTITUDE ECHO S ECHO SPEED TETA S TETA w S W SO1 802 S03

S $INV** 100 0 0 0 0 0 0
1 300 -9999 -9999 0 0 0
1 280 -9999 -9999 999 999 999
V 260 15 22 1027 223 -9999 -22 48 999 999 999
V 240 15 5 999 222 1 -7 31 29 35 48
V 220 16 19 930 217 4 -9 27 32 34 31
V 200 16 25 858 215 3 -11 29 67 26 27
V 180 16 31 747 215 4 -13 26 28 25 29
V 160 27 19 706 211 3 -9 23 25 26 26
V 140 31 9 633 207 5 -17 19 25 22 23
V 120 40 14 582 203 4 -14 21 29 21 19
V 100 56 28 568 192 4 -17 18 24 21 21
V 80 90 18 479 189 7 -17 27 27 22 18
V 60 118 7 377 180 8 -12 22 27 25 27
V 40 129 18 264 182 6 -14 19 23 22 22
V 0 0 0 -28 95 62 54 0 23 20 19S

TABLE H.48

#DM a 28 84 4 59 59 569 726 666

ALTITUDE ECHO S ECHO SPEED TETA S TETA w S W S1 S62 S63

S $INV*$ 100 0 0 0 0 0 0
1 300 -9999 -9999 0 0 0
1 280 -9999 -9999 999 999 999
V 260 15 -9999 972 223 -9999 -5 -9999 999 999 999
V 240 18 15 894 221 2 -21 27 14 36 24
V 220 19 24 867 221 3 -17 23 28 34 27
V 200 19 5 779 218 5 -23 26 26 29 23
' V 180 16 21 739 216 5 -20 22303026

V 160 21 21 652 211 4 -15 20 23 25 22
V 140 30 27 614 210 4 -20 24 26 23 20
V 120 38 28 543 206 2 -15 17 25 24 24
V 100 58 40 504 198 6 -13 20 20 23 17
V 80 94 8 456 191 6 -14 25 27 25 20
V 60 144 24 356 184 8 -15 17 26 23 25
V 40 126 22 273 181 11 -11 26 28 19 17
V 0 0 0 -38 132 62 54 0 27 24 26
$
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TABLE H.45

8D 28 84 4 14 58 478 578 522

ALTITUDE ECHO S ECHO SPEED TETA S TETA U U 861 802 863

S *$INV** 0 0 0 0 0 0 0
I 300 19 -9999 0 0 0
I 280 16 -9999 26 75 34
1 260 15 -9999 999 999 19
V 240 19 14 933 218 4 -14 33 999 999 38
V:. V 220 27 22 854 216 3 -13 26 28 40 33
V 200 29 19 764 211 4 -15 26 26 26 26

\, V 180 27 29 669 210 4 -13 22 32 30 26
V 160 22 59 576 200 6 -16 26 28 31 22
V 140 9 -9999 610 191 -9999 -1 -9999 62 30 26
V 120 30 -9999 592 200 -9999 -14 -9999 46 38 31
V 100 53 34 588 192 4 -12 19 26 19 30

K V V 80 91 23 498 187 6 -12 24 23 21 19
V 60 120 20 363 180 6 -9 17 27 18 24
V 40 121 29 281 171 14 -9 21 21 22 17
V 0 0 0 -30 111 61 54 0 23 24 21

TABLE H.46

#DM 8 28 84 4 30 1 486 701 571

ALTITUDE ECHO S ECHO SPEED TETA S TETA U S U S61 862 S63

B $*INV** 0 0 0 0 0 0 0

1 300 16 -9999 0 0 0

I 280 19 -9999 999 999 20

V 260 16 6 946 227 -9999 -28 32 110 31 33

V 240 16 14 -9999 -9999 -9999 -11 36 51 36 32
V 220 22 34 859 214 3 -23 29 72 33 36
V 200 25 16 736 212 3 -29 25 30 37 29
V 180 26 38 687 211 2 -23 23 28 28 25
V 160 26 35 614 206 4 -18 24 28 31 23
V 140 34 46 547 205 7 -26 20 25 22 24
V 120 27 97 -9999 -9999 -9999 -17 18 25 25 20
V 100 39 57 564 190 6 -23 25 77 26 18
V 80 58 32 506 181 6 -16 25 27 21 25
V 60 108 21 425 178 5 -23 18 22 24 25
V 40 135 10 309 179 9 -9 20 24 27 18
V 0 0 0 -26 89 62 54 0 25 24 20
$



TABLE H.43

#DII a 28 84 3 44 56 434 599 553

ALTITUDE ECHO 8 ECHO SPEED TETA S TETA w S U 801 902 SG3

S $INV* 0 0 0 0 0 0 0
I 300 17 -9999 0 0 0
V 280 20 4 1141 230 -9999 1 37 999 999 68
V 260 30 102 1108 223 3 -18 35 34 38 37
V 240 24 25 1002 221 4 -8 30 34 50 35
V 220 19 8 878 215 2 -10 35 39 35 30
I 200 -9999 -9999 24 31 35
I 180 -9999 -9999 999 999 999
V 160 28 54 -9999 -9999 -9999 -8 29 999 999 999
V. V 140 47 22 739 207 4 -4 23 999 999 29
V 120 58 31 672 203 4 0 25 28 23 23
V 100 90 20 602 201 7 -10 20 24 27 25
V 80 104 26 455 195 7 -10 23 38 30 20
V 60 109 22 336 191 13 -7 30 31 25 23
V 40 99 25 245 198 18 -8 31 37 26 30

.: V 0 0 0 -7 164 63 56 0 31 24 31

TABLE H.44

# *DH 8 28 84 4 0 0 432 543 530

ALTITUDE ECHO S ECHO SPEED TETA S TETA m S M S01 802 563

S StIN.V 0 0 0 0 0 0 0
I 300 -9999 -9999 0 0 0

' I 280 -9999 -9999 9 999 9
1 I 260 18 19 999 999 999

V 240 19 7 934 219 3 -18 25 79 36 35

V 220 18 23 811 216 2 -10 22 29 27 25

V 200 21 -9999 -9999 -9999 -9999 -4 -9999 24 26 22

- 180 -9999 -9999 91 29 21

V 160 15 -9999 -9999 -9999 -9999 -33 -9999 999 999 999

V 140 32 23 661 205 3 -3 24 999 999 60

V 120 52 32 591 204 5 -10 23 30 21 24

V 100 86 23 498 202 5 -6 21 30 22 23

V 80 101 30 394 196 7 -8 22 23 25 21

V 60 96 16 294 190 14 -9 18 23 24 22

V 40 93 26 203 194 12 -7 21 23 20 18

[ V 0 0 0 -37 214 62 55 0 24 19 21

..
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'TABLE H.41

ALTITUDE ECHO S ECHO SPEED TETA S TETA w 8 W S01 802 S63

S $8INV*** 0 0 0 0 0 0 0
I 300 -9999 -9999 0 0 0
I 280 -9999 -9999 999 999 999
I 260 -9999 -9999 999 999 999
I 240 15 -9999 999 999 999
1 220 17 -9999 999 999 25
I 200 14 -9999 999 999 38
I 190 -9999 -9999 999 999 24
I 160 17 15 999 999 999
V 140 39 15 836 191 2 -36 35 999 999 42
.v 120 59 17 793 194 5 -25 21 32 36 35
v 100 83 32 756 191 5 -34 26 34 29 21
Y s0 105 18 634 189 5 -29 36 31 28 26
V 60 119 22 497 181 9 -30 38 33 27 36
V 40 107 23 387 183 10 -31 38 35 41 38
V 0 0 0 62 108 64 S7 0 38 36 38
$

TABLE H.42

#DK 8 28 84 3 30 0 291 480 385

ALTITUDE ECHO S ECHO SPEED TETA S TETA w S W SO1 S62 S3

S *INV** 0 0 0 0 0 0 0
1 300 -9999 -9999 0 0 0
1 280 21 -9999 999 999 999
1 260 -9999 -9999 999 999 4
1 240 20 -9999 999 999 999
V 220 23 20 1005 213 -9999 -27 34 999 999 33
V 200 21 17 -9999 -9999 -9999 -11 35 24 42 34
V 180 15 -9999 -9999 -9999 -9999 -6 -9999 92 32 35
V 160 16 -9999 -9999 -9999 -9999 -23 -9999 999 999 70
y 140 21 28 759 199 3 -29 37 999 999 24
V 120 43 26 784 192 8 -32 26 74 26 37
V 100 97 46 725 188 6 -19 30 40 30 26
V s0 122 16 624 186 4 -27 29 33 28 30
V 60 108 19 492 174 9 -27 36 37 29 29
y 40 106 16 382 179 15 -16 39 44 29 36
V 0 0 0 41 97 64 56 0 43 33 39
$
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TABLE H.39

#DM 8 28 84 2 45 1 403 541 450

ALTITUDE ECHO S ECHO SPEED TETA S TETA w S W SGI S62 863

8 **INV** 100 0 0 0 0 0 0
I 300 -9999 -9999 0 0 0
1 280 -9999 -9999 999 999 999
I 260 -9999 -9999 999 999 999
1 240 -9999 -9999 999 ?P9 999
I 220 17 -9999 999 999 999
V 200 25 -9999 1008 207 3 -34 -9999 149 39 34
V 180 24 15 941 205 5 -30 28 19 39 27
V 160 24 15 860 197 6 -31 30 32 33 28
V 140 29 34 812 194 5 -27 30 48 29 30
V 120 40 28 762 191 7 -22 32 42 30 30
V 100 95 6 703 186 4 -39 33 44 27 32

- V s0 131 11 547 185 6 -29 38 3027 33
V 60 129 23 476 180 7 -32 38 33 27 38
V 40 115 31 353 183 17 -23 42 33 33 38
V 0 0 0 68 111 64 57 0 36 29 42
t

TABLE H.40

#DM 8 28 84 2 59 59 383 451 450

ALTITUDE ECHO S ECHO SPEED TETA S TETA U S W S61 S862 663

6 $*INV** 100 0 0 0 0 0 0
I 300 -9999 -9999 0 0 0
I 280 24 -9999 193 34 999
I 260 -9999 -9999 999 999 40
I 240 18 -9999 155 57 999

" 1*' I 220 -9999 -9999 999 999 23
I 200 32 -9999 999 999 999
V V 180 32 31 977 203 3 -46 25 147 60 24
V V 160 43 56 903 200 4 -40 28 29 41 25
V 140 53 39 832 196 6 -35 28 30 32 28
V 120 51 30 788 191 6 -30 27 32 36 28
V V 100 90 35 753 184 5 -27 32 34 34 27
V 80 134 12 621 183 5 -33 34342832
V 60 128 17 510 180 12 -31 42 32 25 34

:': V 40 119 20 349 183 6 -20 43 44 33 42
V 0 0 0 61 104 64 57 0 37 29 43

$,



TABLE H.37

*DH 8 28 84 2 14 59 336 468 426

ALTITUDE ECHO S ECHO SPEED TETA B TETA w S W 81 902 963

S $*INV** 120 0 0 0 0 0 0
I 300 -9999 -9999 0 0 0
I 280 19 -9999 999 999 999
I 260 -9999 -9999 165 107 21
I 240 -9999 -9999 999 999 999
I 220 -9999 -9999 999 999 999
V 200 33 -9999 1076 203 -9999 -28 -9999 999 999 999
V 180 32 16 938 199 4 -34 39 69 49 38
v 160 33 6 909 192 6 -36 24 34 35 39
V 140 31 21 871 185 4 -40 33 41 30 24
V 120 so 37 795 186 5 -45 34 41 42 33
V 100 114 22 711 185 7 -36 36 37 37 34
V so 123 19 677 179 6 -24 38 35 36 36
v 60 120 21 504 178 10 -20 43 41 31 38
V 40 115 23 385 177 11 -22 43 39 41 43
V 0 0 0 64 103 64 57 0 29 29 43

TABLE 1.38

#DH a 28 84 2 30 0 380 508 501

ALTITUDE ECHO 8 ECHO SPEED TETA S TETA w S W 661 902 803

8 INV 100 0 0 0 0 0 0

1 300 -9999 -9999 0 0 0
1 280 22 -9999 999 999 999
1 260 19 -9999 148 89 SO
I 240 -9999 -9999 131 0 35
I 220 20 -9999 999 999 999
y 200 28 10 1006 205 4 -30 35 999 999 28
V 10 24 13 916 200 9 -30 26 33 45 35
V 160 23 11 902 193 a -34 28 43 33 26
U 140 32 16 805 190 7 -34 28 70 38 28
v 120 55 44 806 196 5 -32 26 49 31 28
v 100 126 4 727 187 6 -30 36 44 28 26
V so 136 14 629 181 9 -35 34 36 27 36
V 60 125 20 438 178 10 -28 38 34 36 34
V 40 124 30 361 179 10 -18 43 44 36 38
V 0 0 0 60 110 64 57 0 41 38 43
$
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TABLE H.35

*DH 8 28 84 1 44 57 409 517 425

ALTITUDE ECHO S ECHO SPEED TETA S TETA w S W 681 602 S03

88 *INV** 100 0 0 0 0 0 0
1 300 -9999 -9999 0 0 0
I 280 -9999 -9999 81 8 999
I 260 -9999 -9999 999 999 999
I 240 -9999 -9999 999 999 999
I 220 26 46 999 999 95
I 200 29 28 129 110 51
V 190 27 21 923 191 8 -34 29 85 31 35
V 160 20 21 955 179 4 -41 36 34 45 29
V 140 33 23 844 181 4 -42 29 39 39 36
V 120 48 24 818 177 5 -36 28 31 31 29
V 100 80 24 759 177 3 -44 32 33 31 28

*., V 80 124 40 678 175 7 -39 36 30 25 32
, V 60 141 27 540 171 9 -30 37 36 31 36

V 40 135 19 374 168 12 -16 43 36 .32 37
V 0 0 0 55 89 64 57 0 41 32 43

TABLE H.36

#DM a 28 94 1 59 59 431 511 508

ALTITUDE ECHO S ECHO SPEED TETA S TETA U US 801 902 803

8 $INVS$ 120 0 0 0 0 0 0
I 300 -9999 -9999 0 0 0
I 280 -9999 -9999 37 93 999

1 260 -9999 -9999 999 999 999
I 240 -9999 -9999 999 999 999

4..V 220 37 22 1056 209 -9999 -42 31 999 999 999
. V 200 35 4 997 199 6 -16 39 37 46 31

V 190 34 11 905 199 2 -31 31 52 41 39
V 160 29 33 919 183 3 -38 33 38 36 31
V: V 140 66 29 828 197 2 -39 32 42 41 33
V 120 95 7 771 194 4 -33 31 35 24 32
V 100 107 22 707 193 3 -33 35 29 30 31
V s0 114 24 607 177 5 -34 33 34 34 35
V 60 117 13 451 172 9 -23 33 31 31 33
V 40 120 8 341 174 15 -11 39 32 34 33
V 0 0 0 55 96 65 57 0 33 31 39



TABLE 1.33

#DH 8 29 84 1 14 59 523 593 543

ALTITUDE ECHO S ECHO SPEED TETA S TETA U 8 W 901 862 903

9*$INV*$ 0 0 0 0 0 0 09 300 -9999 -9999 
0 0 01 260 -9999 -9999 

133 125 9991 260 -9999 -9999 
999 999 9991 240 19 -9999 
999 999 999

V 220 29 9 990 191 5 -50 33 999 999 52
V 200 33 21 921 190 7 -28 28 34 47 33
V 180 33 13 951 188 2 -37 27 40 34 28
V 160 31 10 796 182 4 -30 28 28 29 27
V 140 31 15 758 183 2 -25 23 29 30 28

V 10225 739 175 3 -26 29 2829 23
V 100 48 60 691 177 5 -40 21 29 25 29
V 80 126 5 574 177 5 -28 25 29 24 21
V 60 134 22 460 172 5 -21 20 25 27 25
V 40 140 19 372 168 8 -17 26 21 21 20
V 0 0 0 29 85 64 57 0 30 26 26

TABLE H.34.

#DH 8 28 84 1 29 57 404 519 447

ALTITUDE ECHO 8 ECHO SPEED TETA S TETA w S W 861 562 663

6 S**INV*$ 80 0 0 0 0 0 0
1 300 -9999 -9999 0 0 0
I 280 -9999 -9999 999 999 999
1 260 -9999 -9999 999 999 999
I 240 16 -9999 999 999 999
1 220 22 11 121 50 33
V 200 22 -9999 1048 188 -9999 -18 -9999 167 65 40
V 180 33 21 959 187 7 -33 29 39 41 38
V 160 39 21 852 187 2 -33 33 54 37 29
V 140 42 32 853 183 5 -35 27 30 29 33
V 120 33 18 810 177 4 -36 23 36 30 27
V 100 55 37 776 178 5 -26 29 30 28 23
V 80 144 27 645 176 8 -29 29 26 30 29
V 60 160 23 506 174 6 -26 29 34 36 29
V 40 169 18 374 170 13 -17 32 33 26 29
V 0 0 0 49 84 64 57 0 33 31 32

&
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TABLE H.31

#DH 8 28 84 0 45 0 563 580 592

ALTITUDE ECHO S ECHO SPEED TETA S TETA w S W 661 962 663

8 S**INV*$ 0 0 0 0 0 0 0
I 300 -9999 -9999 0 0 0. 280 -9999 -9999 106 108 999

" I 260 19 -9999 999 999 999
V 240 23 24 1197 196 -9999 -17 41 999 999 47
V 220 44 22 959 194 4 -39 34 66 59 41
V 200 43 16 884 191 3 -37 24 32 36 34
V 180 41 13 837 189 4 -31 29 27 32 24
V 160 41 23 756 189 3 -28 28 27 27 29
V 140 40 12 700 188 3 -25 28 25 29 28
V 120 35 26 679 181 3 -25 25 27 25 28
V 100 64 49 650 192 a -26 24 30 27 25
V 80 134 20 536 177 6 -31 27 32 28 24
V 60 123 34 455 168 6 -28 28 27 33 27
V 40 116 24 355 170 10 -21 31 31 28 28
V 0 0 0 35 95 65 58 0 35 26 31

-. $

TABLE H.32

#DM 8 28 84 1 .0 1 526 630 603

ALTITUDE ECHO 8 ECHO SPEED TETA S TETA U S U S61 S02 S63

8 8INV*8 0 0 0 0 0 0 0
I 300 -9999 -9999 0 0 0
I 280 23 -9999 999 999 999
I 260 29 -9999 999 999 53
V 240 25 -9999 1115 197 3 -15 -9999 93 60 44
V: V 220 39 17 1034 191 3 -45 37 38 40 48
V V 200 42 20 -9999 -9999 -9999 -14 33 33 34 37

, V 10 38 15 855 188 2 -29 29 79 38 33'
V 160 37 13 784 186 3 -29 25 31 30 29

.,. V 140 36 4 733 185 3 -27 26 26 32 25
V 120 33 18 708 179 4 -25 26 26 27 26
V 100 45 50 695 179 4 -29 22 29 23 26
V V 80 135 18 525 175 a -24 24 30 24 22
V 60 157 19 439 171 7 -24 25 27 36 24

' V 40 122 20 357 164 8 -18 29 28 26 25
V. V 0 0 0 32 89 65 57 0 29 27 29

S $
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TABLE H.29

#DM 8 28 84 0 15 0 379 615 521

ALTITUDE ECHO S ECHO SPEED TETA S TETA w S W S61 S02 S63

S *$INV*$ 0 0 0 0 0 0 0
1 300 -9999 -9999 0 0 0
I 280 25 -9999 999 999 999
I 260 28 8 118 56 44
I 240 23 6 999 999 47
V 220 25 18 832 196 -9999 -32 32 93 39 39
V 200 26 33 808 191 3 -21 30 19 35 32
V 180 25 14 783 182 7 -28 25 25 36 30
V 160 22 19 -9999 -9999 -9999 -16 29 60 36 25
V 140 22 19 722 177 5 -21 24 74 24 29
V 120 48 14 696 179 5 -30 32 26 25 24
V 100 93 37 635 173 4 -27 32 27 23 32
V 80 94 18 567 168 4 -23 28 29 32 32
V 60 85 14 458 166 9 -22 29 27 29 28
V 40 103 26 379 173 12 -21 33 28 33 29
V 0 0 0 44 99 66 58 0 32 33 33

$

TABLE H.30

#Dh 8 28 84 0 30 0 521 675 682

ALTITUDE ECHO S ECHO SPEED TETA S TETA w S W 561 S62 S63

S **INV** 0 0 0 0 0 0 0

I 300 -9999 -9999 0 0 0

1 280 25 -9999 999 999 999

I 260 30 4 999 999 35

V 240 31 17 1018 194 6 -40 33 110 48 40

V 220 35 18 916 192 5 -33 31 33 43 33
" V 200 38 10 861 191 6 -34 33 36 34 31

V 180 37 14 775 188 2 -27 30 31 28 33
V 160 30 38 718 186 4 -26 24 30 24 30
V 140 25 14 681 183 4 -26 21 26 27 24
V 120 30 21 650 178 6 -25 26 30 29 21
V 100 62 12 636 175 7 -25 23 34 21 26
V 80 B7 3 533 169 8 -28 23 33 27 23

V 60 93 10 459 167 4 -26 28 34 33 23

V 40 95 30 347 169 8 -25 31 28 24 28

V 0 0 0 50 95 65 58 0 29 30 31

A.,-



TABLE H1.27

*DK 8 27 84 23 44 59 452 547 599

ALTITUDE ECHO S ECHO SPEED TETA 8 TETA w 8 W 801 902 863

. 8 *INV*8 120 0 0 0 0 0 0
I 300 -9999 -9999 0 0 0
1\ I 280 -9999 -9999 999 999 999
I 260 27 41 999 999 999
1 240 49 22 999 999 37
V 220 59 18 807 192 2 -37 28 79 45 36
V 200 54 11 741 188 4 -26 23 24 42 28
IV 180 43 18 729 181 6 -24 28 27 26 23
V 160 31 22 745 172 5 -26 29 33 27 28
V 140 34 32 803 170 4 -31 35 29 29 29
V 120 69 18 784 168 6 -31 29 27 31 35
V 100 75 9 653 160 4 -30 30 31 36 29
V 80 89 22 589 160 5 -23 30 28 32 30
IV 60 103 25 485 159 11 -26 30 28 30 30
V 40 126 14 346 161 14 -20 36 39 36 30
V 0 0 0 32 94 66 58 0 36 31 36$

TABLE H.28

#Dm 8 28 84 0 0 1 511 592 679

ALTITUDE ECHO 8 ECHO SPEED TETA 8 TETA U S U 801 802 863

B SSINV* 120 0 0 0 0 0 0
I 300 26 -9999 0 0 0
I 280 28 -9999 999 999 33
1 260 40 45 999 999 45
I 240 49 16 999 999 41
V 220 56 17 795 194 4 -21 26 127 44 26
V 200 50 12 749 191 10 -33 32 28 31 26
V 180 46 23 701 186 5 -32 23 36 33 32
V 160 41 29 677 183 5 -30 26 25 29 23
V V 140 52 35 683 180 4 -26 27 33 32 26

. 120 74 17 705 174 7 -28 35 26 21 27

. V V 100 93 7 679 167 5 -32 25 33 32 35
V 80 84 19 590 160 4 -32 29 27 35 25
V 60 90 20 470 157 7 -24 34332929
V 40 112 34 393 160 10 -28 33 34 25 34

;; V V 0 0 0 45 101 66 58 040 25 33
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TABLE H.25

#8 27 84 23 14 56 407 472 542

ALTITUDE ECHO S ECHO SPEED TETA S TETA U S W S1 S02 S63

S * INV*$ 0 0 0 0 0 0 0
I 300 24 -9999 0 0 0
1 280 22 -9999 999 999 28
I 260 20 -9999 999 999 36
I 240 -9999 -9999 999 999 58
I 220 19 -9999 999 999 77
1 200 25 -9999 999 999 43
V 180 24 16 846 181 -9999 -31 32 999 999 39
V 160 42 42 859 175 5 -29 27 30 36 32
V 140 66 11 828 166 4 -29 26 35 31 27
V 120 78 24 741 161 4 -31 20 29 30 26
V 100 84 13 644 159 3 -28 25 28 36 20
V 80 87 16 594 157 4 -26 27 26 28 25
V 60 108 10 456 155 7 -16 28 32 29 27
V 40 134 39 349 156 15 -14 32 32 24 28
V 0 0 0 13 80 66 57 0 33 30 32

TABLE H.26

#DN 8 27 84 23 29 58 359 527 579

ALTITUDE ECHO S ECHO SPEED TETA S TETA U S U SG1 SG2 S63

S **INV* 0 0 0 0 0 0 0

I 300 -9999 -9999 0 0 0

I 280 26 -9999 999 999 999

I 260 19 -9999 999 999 58

I 240 28 39 999 999 43

I 220 35 7 999 999 48

I 200 38 39 999 999 38

V 180 30 47 764 183 -9999 -23 31 107 32 24

V 160 26 45 -9999 -9999 -9999 -13 27 35 29 31

V 140 45 25 831 166 4 -35 31 93 33 27

V 120 73 18 732 163 6 -31 26 34 30 31

V 100 79 12 674 159 5 -30 31 36 37 26

V 80 85 27 573 159 6 -17 33 32 30 31

V 60 108 14 497 158 9 -17 37 38 32 33

V 40 136 28 385 157 11 -14 26 38 36 37

U 0 0 0 27 85 66 58 0 42 30 26
$
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TABLE H.23

*DN 8 27 84 22 45 1 427 485 541

ALTITUDE ECHO S ECHO SPEED TETA S TETA w S W SGl SG2 S03

S **INV** 120 0 0 0 0 0 0
I 300 26 -9999 0 0 0
I 280 27 -9999 999 999 59
I 260 21 -9999 185 59 38
I 240 18 -9999 999 999 39
I 220 18 27 999 999 42
I 200 22 45 999 999 35
I 180 30 20 999 999 38
V 160 37 22 886 171 3 -27 29 147 37 36
V 140 63 29 932 164 4 -35 30 34 31 29
V 120 93 6 842 160 2 -39 29 35 31 30
V 100 101 18 741 156 5 -27 28 28 28 29
V 80 119 2 653 154 4 -31 22252428
V 60 151 21 508 153 6 -22 27 31 24 22
" 40 170 19 371 148 9 -17 31 23 26 27
V 0 0 0 8 78 66 57 0 32 33 31

= $

TABLE H.24

#DH 8 27 84 23 0 0 401 441 510

ALTITUDE ECHO S ECHO SPEED TETA S TETA W S W SG1 SG2 SG3

S *$INV** 0 0 0 0 0 0 0
I 300 26 15 0 0 0
I 280 22 17 999 999 35
I 260 20 -9999 999 999 35
I 240 16 -9999 999 999 17
I 220 19 20 999 999 43
I 200 20 -9999 999 999 41
1. 180 23 39 999 999 56
1 160 69 42 158 31 42
V 140 87 24 904 168 5 -32 28 84 24 28

A V 120 96 14 787 160 6 -28 27 32 36 28
'' V 100 96 14 676 158 4 -22 25 35 35 27

V 80 103 24 598 158 5 *-28 27 26 30 25
V 60 127 15 486 158 5 -12 24 32 24 27
V 40 139 15 343 156 7 -17 31 30 24 24
V 0 0 0 3 81 66 57 0 30 26 31

S'
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TABLE H.51

#DH a 26 84 5 44 58 515 711 605

ALTITUDE ECHO S ECHO SPEED TETA S TETA w S W S61 602 603

S **INV** 80 0 0 0 0 0 0
V 300 22 -9999 735 230 -9999 -44 -9999 0 0 0
V 280 16 8 -9999 -9999 -9999 -2 29 10 19 33
V 260 17 -9999 769 221 -9999 -25 -9999 117 33 29
V 240 15 21 759 221 -9999 -18 21 31 33 22

V 220 14 6 764 219 -9999 -23 24 35 28 21
V 200 16 1 796 215 11 -27 24 34 30 24
V 10 24 12 730 215 5 -23 21 44 30 24

V 160 26 15 624 209 5 -16 19 38 21 21

V 140 26 13 553 201 5 -20 18 28 23 19
V 120 25 18 564 192 4 -15 17 25 25 18

V 100 26 25 568 182 5 -23 22 29 25 17
V 80 70 11 555 180 5 -26 21 32 25 22
V 60 108 23 433 172 5 -14 19 19 31 21
V 40 145 24 341 173 7 -10 25 24 25 19
V 0 0 0 7 85 60 53 0 16 20 25
$

TABLE H.52

#DM 8 28 84 5 59 55 477 511 541

ALTITUDE ECHO S ECHO SPEED TETA S TETA w S W S61 962 S63

S $*1INV** 80 0 0 0 0 0 0

I 300 31 14 0 0 0

I 280 -9999 -9999 999 999 27 '

I 260 -9999 -9999 190 158 999

I 240 22 -9999 999 999 999

V 220 18 7 832 220 2 -11 27 999 999 55

V 200 21 27 785 217 4 -8 22 29 28 27

V 180 29 36 724 213 3 -3 31 33 18 22

V 160 35 26 671 206 3 -8 27 31 18 31

V 140 40 29 598 201 4 -16 25 27 24 27

V 120 27 42 570 190 2 -14 15 25 23 25

V 100 29 45 607 180 4 -8 24 24 21 15

V 80 84 67 567 180 4 -5 16 23 23 24

V 60 149 9 407 171 6 -13 22 20 25 16

V 40 155 15 281 172 13 -4 23 21 27 22

V 0 0 0 -12 116 61 53 0 26 26 23



TABLE 1.53

#DM8 28 84 6 14 58 488 522 568

ALTITUDE ECHO S ECHO SPEED TETA S TETA U S W S61 S02 S03

S $INV** 100 0 0 0 0 0 0
I 300 25 17 0 0 .0
I 280 23 -9999 129 37 25
I 260 -9999. -9999 999 999 22
I 240 20 -9999 999 999 999
V 220 31 23 676 219 4 0 22 999 999 34
V 200 31 24 579 215 4 -5 25 26 30 22
V 180 28 1 507 208 6 -7 21 25 22 25
V 160 33 13 488 201 5 -4 19 27 63 21
V 140 29 16 478 194 7 0 21 25 20 19
V 120 40 26 481 188 7 -4 22 22 25 21
V 100 76 20 421 176 7 -2 18 27 19 22
V 80 102 22 358 169 7 0 16 24 28 18
V 60 109 18 248 162 10 -3 19 19 19 16
V 40 104 27 129 143 24 5 14 19 20 19
V 0 0 0 49 441 62 55 0 25 24 14
$

TABLE H.54

#8 28 84 6 29 59 537 641 621

ALTITUDE ECHO S ECHO SPEED TETA S TETA U S W S01 S02 S03

S $$INV** 100 0 0 0 0 0 0
I 300 21 22 0 0 0
V 280 19 18 597 231 -9999 6 26 83 95 24
1 260 -9999 -9999 22 31 26
1 240 -9999 -9999 999 999 999
V 220 27 67 -9999 -9999 -9999 4 27 999 999 999
V 200 28 30 616 210 7 1 25 118 37 27
V 180 30 33 574 205 5 4 25 29 27 25
V 160 34 7 497 193 4 6 22 27 31 25
V 140 27 21 499 191 5 3 21 22 23 22
V 120 30 24 570 184 5 -7 22 29 28 21
V 100 61 15 469 169 6 2 22 27 25 22
V 80 85 13 402 165 5 -2 20 22 24 22

V 60 98 27 326 160 5 1 19 20 22 20
V 40 94 21 235 154 10 5 17 20 20 19
V 0 0 0 68 472 62 55 0 19 20 17



TABLE H.55

#DM 8 28 84 6 45 0 565 800 657

ALTITUDE ECHO S ECHO SPEED TETA S TETA w S W S01 SO2 S03

S $*INV** 100 0 0 0 0 0 0
I 300 19 -9999 0 0 0
I 280 -9999 -9999 999 999 8
I 260 19 -9999 999 999 999
I 240 34 15 999 999 19
V 220 34 20 600 218 11 -6 23 113 20 27
V 200 34 21 551 209 4 -9 19 43 30 23
V 180 33 23 501 201 5 0 23 26 22 19
V 160 32 29 482 195 6 -3 24 26 21 23
V 140 30 23 497 189 4 0 20 23 25 24

* V 120 53 44 576 181 7 -4 19 22 21 20
V 100 77 13 474 170 4 -6 22 29 24 19V 80 85 20 401 165 4 0 18 19 18 22
V 60 87 6 299 163 6 -3 16 19 22 18
V 40 80 28 212 157 10 2 17 20 19 16
V 0 0 0 47 482 62 55 0 21 20 17

TABLE H.56

#DM 8 28 84 6 59 59 472 746 638

ALTITUDE ECHO S ECHO SPEED TETA S TETA w S U 961 S2 S03

S **INV*$ 120 0 0 0 0 0 0
1 300 99 -9999 0 0 01 280 -9999 -9999 999 999 17
1 260 16 -9999 999 999 999
I 240 15 23 999 999 12
V 220 15 19 630 213 8 -3 27 136 30 26
V 200 17 11 580 203 4 -6 23 62 23 27
V 180 19 7 551 198 9 -5 19 23 19 23
V 160 20 18 559 188 4 -4 18 34 24 19
V 140 24 9 603 179 4 -10 18 27 20 18
V 120 56 50 624 177 6 -11 28 26 24 18
V 100 94 14 532 170 4 -9 19 25 27 28

". V 80 79 20 475 162 4 -11 19 25 27 19
" V 60 93 9 401 163 5 -6 19 23 24 19

V 40 102 23 294 157 10 0 19 21 23 19
V 0 0 0 104 495 62 56 0 23 20 19
$
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TABLE H.57

#DM 8 29 84 7 15 1 341 657 545

ALTITUDE ECHO B ECHO SPEED TETA S TETA w S W S61 S2 963

6S **INV** 0 0 0 0 0 0 0
I 300 -9999 -9999 0 0 0
1 280 17 -9999 999 999 999
I 260 18 -9999 999 999 24
V 240 14 16 607 214 -9999 -17 31 999 999 24
V 220 15 1 -9999 -9999 -9999 -11 29 31 25 31
V 200 16 21 588 203 5 -16 22 111 26 29
V 180 14 3 578 198 4 -17 25 23 29 22
V 160 13 3 -9999 -9999 -9999 -4 20 25 26 25
V 140 16 30 -9999 -9999 -9999 -3 17 107 23 20
" 120 41 36 662 184 4 -17 24 91 20 17
V 100 101 25 597 171 4 -21 26 23 22 24
So80 121 19 494 164 4 -15 23 25 27 26
- 60 107 18 412 163 3 -21 24 27 22 23
V 40 121 21 296 162 9 -5 24 28 22 24
V 0 0 0 103 438 62 56 0 27 23 24

TABLE H.58

#DM 8 28 84 7 29 59 325 607 484

ALTITUDE ECHO S ECHO SPEED TETA S TETA U S U 81 962 S63

B** INV$ 0 0 0 0 0 0 0
I 300 -9999 -9999 0 0 0
I 280 20 -9999 204 71 999
I 260 -9999 -9999 130 29 13
I 240 15 -9999 152 67 999
1 220 -9999 -9999 999 999 24
I 200 15 27 999 999 999
V 180 15 7 596 210 6 -11 23 999 999 28
V 160 13 14 -9999 -9999 -9999 -4 22 65 27 23
V 140 16 46 -9999 -9999 -9999 -7 25 107 18 22
V V 120 89 48 593 200 22 -12 28 110 23 25
V 100 133 19 507 182 5 -12 25 78 25 28
V 80 116 35 445 174 5 -8 26 28 22 25
V 60 109 13 372 169 9 -3 28 22 27 26
V 40 123 1 259 167. 14 -2 32 32 26 28

V 0 0 0 65 112 61 56 0 28 23 32
$
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TABLE H.59

#DM 8 28 84 7 44 58 297 486 412

ALTITUDE ECHO S ECHO SPEED TETA S TETA w S W 901 802 803

S **INV*$ 0 0 0 0 0 0 0
I 300 16 -9999 0 0 0
V 280 -9999 -9999 1612 280 -9999 -9999 -9999 999 999 10
I 260 -9999 -9999 59 .67 999
I 240 -9999 -9999 999 999 999
V 220 12 -9999 -9999 -9999 -9999 -4 -9999 999 999 999
V 200 15 15 -9999 -9999 -9999 -1 23 163 25 25
V 180 14 58 -9999 -9999 -9999 5 41 999 999 23
V 160 20 31 -9999 -9999 -9999 -1 34 133 22 41
V 140 122 45 -9999 -9999 -9999 -7 39 999 999 34
V 120 148 20 516 190 8 -12 32 95 29 39
V 100 106 24 410 182 7 -3 38 32 26 32
V 80 82 25 371 177 13 -12 35 31 30 3
V 60 70 40 320 180 15 0 39 32 32 35
V 40 82 22 222 183 19 12 37 38 30 39
V 0 0 0 37 119 62 56 0 34 23 37
$

TABLE H.60

#D 8 28 84 7 59 53 302 515 300

ALTITUDE ECHO S ECHO SPEED TETA S TETA w S W S01 902 S903

S S*INV*S 0 0 0 0 0 0 0
V 300 23 36 623 232 -9999 9 26 0 0 0
I 280 -9999 -9999 23 21 26
1 260 -9999 -9999 999 999 999
I 240 -9999 -9999 999 999 999
V 220 12 -9999 -9999 -9999 -9999 13 -9999 165 26 999
V 200 11 -9999 -9999 -9999 -9999 3 -9999 999 999 17
V 0O 12 -9999 -9999 -9999 -9999 -5 -9999 999 999 1
V 160 101 -9999 -9999 -9999 -9999 -13 -9999 999 999 27
V 140 147 33 559 192 7 -12 36 999 999 22
V 120 124 13 469 191 6 -9 28 41 36 36
V 100 89 38 429 186 9 -1 33 33 31 28
V 80 46 30 317 180 13 -5 39 34 29 33
V 60 38 24 336 165 12 -15 40 38 27 39
V 40 37 22 283 170 29 -29 46 37 31 40
V 0 0 0 98 145 62 57 0 41 36 46
$
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TABLE H.61

#DM 8 28 84 8 15 1 278 423 300

ALTITUDE ECHO S ECHO SPEED TETA S TETA w S W $61 SO2 S03

S *INV** 0 0 0 0 0 0 0
I 300 -9999 -9999 0 0 0
I 280 -9999 -9999 999 999 999
I 260 -9999 -9999 999 999 999
1 240 -9999 -9999 999 999 999
I 220 -9999 -9999 999 999 999
I 200 -9999 -9999 999 999 999

180 -9999 -9999 999 999 999
160 78 -9999 999 999 999

V 140 141 39 545 196 8 -6 41 99 32 44
V 120 114 17 372 195 12 2 36 40 41 41
V 100 77 52 300 192 14 -4 37 38 33 36
V 8e 48 51 226 203 27 0 39 33 33 37
V 60 31 20 261 208 28 8 50 42 35 39
V 40 34 36 211 222 39 30 54 46 36 50
V 0 0 0 43 152 63 57 0 51 39 54
$

TABLE H.62

#DM 8 28 84 8 29 55 353 409 365

ALTITUDE ECHO S ECHO SPEED TETA S TETA W S W SOl S02 S03

S $$INV*$ 0 0 0 0 0 0 0
1 300 17 -9999 0 0 0
1 280 17 20 141 168 27
1 260 40 -9999 181 22 21
1 240 -9999 -9999 147 142 62

I 19

I 220 -9999 -9999 999 999 999
I'.' 200 -9999 -9999 999 999 999

I 180 64 -9999 999 999 999
I 160 103 62 999 999. 54

'V 140 104 28 509 199 7 -14 38 99 27 63
V 120 89 40 419 196 10 -8 37 34 35 38
V 100 67 40 380 195 11 -12 33 30 39 37
V 80 51 46 303 182 15 -14 39 33 28 33
V 60 47 46 328 186 12 -11 44 37 32 39

" V 40 46 30 250 187 24 -18 38 33 34 44
V 0 0 0 100 162 63 57 0 33 34 38

" d



TABLE H.63

D 9 28 84 a 44 59 427 521 519

ALTITUDE ECHO S ECHO SPEED TETA S TETA U B U 961 932 863

S **INV*$ 0 0 0 0 0 0 0
V 300 30 42 657 232 8 0 22 0 0 0
V 280 27 24 562 226 5 6 25 28 30 22
v 260 24 31 -9999 -9999 -9999 10 22 22 22 25
V 240 27 28 -9999 -9999 -9999 11 20 85 22 22
V 220 19 -9999 -9999 -9999 -9999 2 -9999 999 999 20
V 200 30 -9999 -9999 -9999 -9999 -12 -9999 189 17 23
V 180 69 38 -9999 -9999 -9999 5 51 999 999 41
V 160 75 23 -9999 -9999 -9999 10 39 999 999 51
V 140 78 21 502 200 9 -14 36 80 30 39
V 120 60 33 459 196 8 -5 36 30 29 36
V 100 44 25 386 193 15 -9 42 30 28 36
V 80 35 20 417 183 15 -8 34 41 28 42

* V 60 48 29 308 191 22 -21 43 45 41 34
V 49 65 27, 253 183 9 5 55 6242 43
V 0 0 0 125 161 64 58 0 36 46 55

TABLE H.64

#D9 9 28 84 9 0 0 519 690 653

ALTITUDE ECHO S ECHO SPEED TETA S TETA U S U SOl S02 663

8 **INV 180 0 0 0 0 0 0
V 300 34 35 651 235 4 7 20 0 0 0
V 280 32 13 572 230 5 14 23 27 24 20
V 260 32 28 547 230 5 7 22 27 23 23
V 240 36 7 539 230 8 10 24 23 26 22
V 220 43 39 575 225 6 8 33 34 29 24
y 200 53 37 602 222 9 15 39 37 32 33
V 180 60 64 539 216 8 0 42 39 36 39
V 160 61 31 505 211 10 -2 37 30 38 42
V 140 43 13 429 212 12 0 38 39 38 37
V 120 35 33 388 205 16 -11 49 39 39 38
V 100 35 55 323 .196 25 -23 44 42 35 49
V 80 46 40 333 189 22 -16 46 47 37 44
V 60 60 42 301 187 18 -20 58 45 36 46
V 40 86 25 259 198 22 -14 51 43 33 58
V 0 0 0 124 183 64 58 0 44 33 51

.S
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TABLE H.65

#DN 8 28 84 9 14 57 357 418 475

ALTITUDE ECHO 8 ECHO SPEED TETA 8 TETA w 6 W 61 902 963

8 $$INV*8 200 0 0 0 0 0 0
V 300 34 36 595 235 3 3 26 0 0 0
V 280 28 21 669 237 -9999 -5 25 35 25 26
V 260 23 45 562 235 3 -11 25 25 39 25
V 240 29 38 557 234 6 -12 30 34 21 25

V 220 87 3 523 233 11 -12 29 39 31 30
V 200 106 35 389 227 11 -19 23 41 25 29
V 180 74 27 329 216 8 -19 29 32 28 23
V 160 41 43 257 208 14 -14 34 30 32 29
V 140 37 60 243 195 12 -13 44 31 31 34
V 120 38 57 255 197 a -16 48 38 36 44
V 100 40 24 256 191 17 -18 44 66 39 48
V 80 59 34 241 219 21 -23 43 40 39 44
V 60 76 42 252 214 17 -16 48 38 39 43
V 40 132 48 157 196 28 -7 41 46 41 48
V 0 0 0 128 179 65 59 0 47 32 41
$

TABLE H.66

.D" a 28 84 9 29 58 578 651 756

ALTITUDE ECHO S ECHO SPEED TETA S TETA w 8 W 861 962 603

9 **INV** 260 0 0 0 0 0 0
V 300 57 97 635 234 4 0 50 0 0 0
V 280 87 84 768 240 8 6 59 37 37 50
V 260 122 59 632 237 8 0 59 55 49 59
V 240 109 51 525 229 11 1 48 47 44 59
V 220 86 37 381 227 12 -14 53 45 41 48
V 200 81 33 289 216 17 -3 52 35 39 53

V 180 59 23 232 227 12 0 57 42 34 52
V 160 57 20 231 214 23 1 57 38 38 57
• 140 55 39 179 205 24 -1 54 33 43 57

V 120 62 49 243 201 28 2 57 31 41 54

V 100 76 40 177 190 43 2 61 43 40 57
V 90 85 48 182 164 65 -5 55 51 44 61
V 60 117 42 246 162 31 -1 60 46 45 55
V 40 130 37 153 165 47 -3 69 43 43 60
. 0 0 0 133 177 66 60 0 56 42 69

p.-



TABLE H.67

#DH a 28 84 9 44 59 670 713 841

ALTITUDE ECHO 8 ECHO SPEED TETA 8 TETA w S W 901 802 S3

S *$INV** 280 0 0 0 0 0 0
V 300 122 40 622 240 10 13 52 0 0 0

. V 280 118 39 499 243 13 5 53 52 54 52
V 260 99 47 342 241 16 3 40 48 41 53

V 240 73 22 250 232 25 -6 38 40 30 40
V 220 53 34 202 231 18 -16 42 42 35 38
V 200 40 33 144 214 29 -21 39 34 33 42
V 180 36 20 122 199 44 -38 43 35 33 39
V 160 38 20 112 206 62 -42 46 39 33 43
V 140 37 20 131 168 49 -46 50 69 42 46
V 120 37 27 153 155. 46 -43 40 31 45 50
V 100 47 36 157 154 58 -58 45 31 36 40
V 80 52 28 192 134 42 -65 43 41 38 45
V 60 61 34 226 140 32 -57 44 36 45 43
V 40 109 46 139 181 16 -48 49 41 45 44
V 0 0 0 144 181 66 60 0 54 42 49
S

TABLE H.68

#DM 8 28 84 10 0 0 719 760 875

ALTITUDE ECHO S ECHO SPEED TETA S TETA U S U 801 S02 803

S **INV** 300 0 0 0 0 0 0
V 300 80 40 379 234 12 -3 36 0 0 0
V 280 74 37 305 237 14 -5 27 28 40 36
V 260 57 34 219 223 1 -14 36 33 31 27
V 240 53 59 203 227 28 -23 38 32 26 36
V 220 47 24 163 206 36 -28 40 51 36 38
V 200 40 31 143 185 43 -37 43 38 38 40
V 180 41 14 132 180 52 -44 44 35 35 43
V 160 36 17 70 167 67 -51 47 41 38 44
V 140 39 38 117 155 62 -55 42 54 41 47
V 120 43 40 109 147 60 -48 47 55 37 42
V 100 46 69 120 149 55 -49 44 53 46 47
V 80 60 101 103 148 58 -58 42 48 43 44
V 60 75 79 153 154 53 -54 38 50 35 42
V 40 122 48 92 168 51 -36 33 47 37 38
V 0 0 0 163 200 67 61 0 43 29 33

g *~
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TABLE H.69

#Dm 8 28 84 10 15 1 699 773 824

ALTITUDE ECHO S ECHO SPEED TETA S TETA S W SO1 S02 S63

8 * INV** 300 0 0 0 0 0 0
V 300 67 50 290 231 12 -26 32 0 0 0

V 280 58 30 211 225 27 -31 34 36 29 32

V 260 50 54 181 210 35 -32 34 35 30 34

V 240 44 25 128 198 37 -33 28 27 28 34

V 220 39 44 114 180 40 -51 32 28 32 28

V 200 35 18 100 180 47 -40 39 31 29 32

V 180 33 35 141 160 41 -44 45 34 31 39

V 160 38 37 109 151 48 -46 45 39 34 45

V 140 44 66 130 154 47 -41 55 40 36 45

V 120 48 51 186 148 51 -43 67 40 45 55

V 100 56 60 -9999 -9999 -9999 -39 66 50 63 67

V 80 91 78 141 160 54 -27 64 46 82 66

V 60 121 38 157 176 46 -15 61 47 45 64

V 40 160 27 129 188 49 -10 54 44 50 61

V 0 0 0 128 192 68 61 0 37 35 54

S

TABLE H.70

#DM 8 28 84 10 46 30 10 0 0

- ALTITUDE ECHO S ECHO SPEED TETA S TETA U S W 901 802 863

S .INV*. 0 0 0 0 0 0 0

1 300 -9999 -9999 0 0 0

I 280 -9999 -9999 999 999 999

1?I 260 -9999 -9999 999 999 999

I 240 -9999 -9999 999 999 999

1 220 -9999 -9999 999 999 999

1 200 -9999 -9999 999 999 999

I 180 -9999 -9999 999 999 999

1. I 160 -9999 -9999 999 999 999

I 140 -9999 -9999 999 999 999

I 120 -9999 -9999 999 999 999

I 100 -9999 -9999 999 999 999
* I 8o -9999 -9999 999 999 999

1 60 -9999 -9999 999 999 999

1 40 -9999 -9999 999 999 999
V 0 0 0 150 169 70 63 0 999 999 999$'
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TABLE H.71

#DM 8 28 84 10 59 59 303 415 565

ALTITUDE ECHO S ECHO SPEED TETA S TETA w S W SGl S62 SG3

S $$INV** 0 0 0 0 0 0 0
V 300 40 13 195 186 56 -21 57 0 0 0
V 280 46 27 -9999 -9999 -9999 -12 68 81 40 57'
V 260 38 17 409 275 - 9 -30 77 126 59 68
V 240 40 37 462 283 -9999 -31 84 66 86 77
V 220 44 12 467 252 -9999 -8 85 61 61 84
V 200 49 47 530 255 12 -2 87 59 50 85
V 180 67 53 686 266 -9999 41 69 56 52 87
V 160 69 38 677 264 5 6 80 47 46 69
V 140 74 16 538 272 4 28 77 52 46 80
V 120 75 30 563 261 13 -7 71 52 76 77
V 100 99 45 491 264 25 6 69 51 58 71
V so 146 41 552 250 8 34 64 48 74 69
V 60 167 33 366 250 19 27 70 52 52 64
V 40' 200 22' 223 225 37 9 63 47 50 70
V 0 0 0 74 177 71 63 0 44 46 63
$

TABLE H.72

#DH 8 28 84 11 14 59 299 332 371

ALTITUDE ECHO S ECHO SPEED TETA S TETA U S W SG1 SG2 S03

S **INV$* 120 0 0 0 0 0 0
V 300 64 197 447 260 12 31 63 0 0 0
V 280 33 40 404 250 -9999 28 66 85 46 63

V 260 34 15 463 230 11 54 68 57 57 66
V 240 62 133 373 231 24 68 71 43 55 68
V 220 44 27 433 231 19 75 54 57 53 71
V 200 49 23 420 223 16 58 67 40 51 54
V 180 46 33 332 228 -9999 26 59 53 50 67
V 160 53 46 430 219 12 16 65 43 48 59
V 140 53 68 386 247 16 7 65 62 38 65
V 120 76 57 337 234 46 10 66 51 51 65
V 100 104 22 326 225 20 15 64 72 58 66
V 80 98 51 289 231 17 -16 62 65 54 64
V 60 140 29 330 228 31 -9 58 78 41 62
V 40 177 -9999 189 232 -9999 -2 -9999 62 48 58
V 0 0 0 135 193 71 64 0 53 40 64
$
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TABLE H.73

_ DM S 28 94 11 29 59 428 536 772

ALTITUDE ECHO 8 ECHO SPEED TETA S TETA U S W S6 862 63

S **INV** 0 0 0 0 0 0 0
1 300 26 22 0 0 0V 280 26 is 401 232 -9999 2 75 100 52 67
V 260 29 49 447 224 21 12 75 59 60 75V 240 35 47 362 248 -9999 7 83 63 48 75
V V 220 42 8 473 237 11 28 68 47 47 83
V 200 42 39 453 233 12 16 74 46 47 68180 49 26 476 226 8 22 74 44 49 74V 160 58 52 333 225 31 17 80 45 49 74V 140 70 61 321 204 30 23 71 43 64 80
V 120 87 54 253 234 19 15 77 48 54 71
V 100 105 18 257 216 39 18 73 47 47 77

,V 80 129 22 210 217 41 7 72 68 51 73
V 60 154 3-3 98 177 38 -19 67 61 49 72

40 182 24 83 166 43 -18 55 54 39 67
V 0 0 0 161 153 72 64 0 52 44 55

TABLE H.74

#DM 8 28 84 11 45 0 404 554 704

ALTITUDE ECHO 8 ECHO SPEED TETA S TETA U S U 6G1 962 S63

S S*INV*$ 0 0 0 0 0 0 0
1 300 24 17 0 0 0
V 280 25 28 261 154 -9999 -33 51 999 999 46

. V 260 23 28 -9999 -9999 -9999 -44 58 27 74 51
V 240 26 25 283 121 18 -48 55 999 999 .58
V 220 32 64 -9999 -9999 -9999 -53 59 47 36 55
V 200 32 51 -9999 -9999 -9999 -65 56 87 37 59
V 180 32 70 -9999 -9999 -9999 -73 63 101 37 56
V 160 38 67 369 106 19 -63 57 110 58 63
V 140 42 90 356 104 15 -65 52 34 42 57
V 120 53 64 352 102 16 -61 55 36 41 52
V 100 59 77 368 121 26 -72 52 37 34 55
V 80 62 86 "1"Ww 104 7 -61 56 44 77 52
V 60 71 33 378 104 15 -53 60 38 37 56

• V 40, 99, 17 323 123 -9999 -29 53 42 45 60
V' V 0 0 0 95 158 73 64 0 38 37 53

I
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TABLE H.75

#DM 8 28 84 11 59 59 384 448 557

, ALTITUDE ECHO S ECHO SPEED TETA S TETA S W SI S62 S63

* S **INV** 0 0 0 0 0 0 0
V 300 28 30 119 193 -9999 -9 55 0 0 0
V 280 29 28 163 226 -9999 1 71 57 53 55
V 260 25 28 86 184 -9999 -24 68 74 85 71
V 240 31 75 20 141 109. -25 67 51 51 68
V 220 31 73 144 222 59 -26 75 64 49 67
V 200 30 88 393 221 24 -52 75 83 81 75
V 180 42 83 515 217 14 -16 82 62 56 75
V 160 41 67 442 197 30 -22 93 64 50 82
V 140 57 73 311 183 21 -1 88 79 49 93
V 120 69 57 332 178 42 -27 80 58 65 88

* V 100 77 60 333 174 36 -21 81 77 49 80
V 8o 97 47 281 169 43 -19 70 78 65 81
V 60 147 31 247 159 29 8 79 61 44 70
V 40 176 17 135 188 -9999 14 72 42 58 79
V 0 0 0 102 146 74 65 0 54 33 72
$

TABLE H.76

8#DM 28 84 12 14 59 347 413 448

" ALTITUDE ECHO S ECHO SPEED TETA S TETA w S W SO1 SG2 SG3

S .INV 0 0 0 0 0 0 0

V 300 22 32 173 173 -9999 -16 41 0 0 0

V 280 24 21 -9999 -9999 -9999 0 54 47 74 41

V 260 28 46 141 150 -9999 5 65 87 36 54

V 240 23 29 302 199 36 -40 59 40 39 65

V 220 24 66 -9999 -9999 -9999 -23 70 68 82 59

V 200 24 22 326 144 26 -43 61 999 999 70

V 180 25 43 122 147 71 -55 59 28 47 61

V 160 26 44 -9999 -9999 -9999 -62 52 69 60 59

V 140 35 39 355 121 21 -72 52 94 56 52

V 120 51 35 339 138 32 -58 54 46 54 52

V 100 60 63 357 130 27 -64 60 42 73 54

V 80 64 56 36i 130 27 -54 54 39 48 60

" V 60 83 103 335 124 24 -47 70 47 54 54

V 40 170 -9999w 339 132 -9999 3 -9999 47 44 70

V 0 0 116 137 75 65 0 44 34 50

$-
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TABLE H.77

#DM 8 28 84 12 29 59 434 452 581

ALTITUDE ECHO S ECHO SPEED TETA S TETA w S W SG1'°S62 S63

. S $*INV$ 120 0 0 0 0 0 0
V 300 25 27 36 178 79 -34 74 0 0 0
V 280 24 72 138 168 54 -57 67 54 40 74
V 260 30 71 50 162 75 -40 62 48 65 67
V 240 30 48 85 132 68 -36 70 46 72 62
V 220 31 58 110 186 46 -44 74 41 44 70
V 200 37 73 163 159 49 -57 69 48 45 74
V 180 36 57 274 112 22 -62 68 49 61 69
V 160 40 79 252 118 34 -55 63 45 50 68
V 140 55 79 236 143 37 -45 65 44 53 63
V 120 67 57 186 122 52 -37 67 44 60 65
V 100 82 54 249 123 28 -31 63 54 42 67
V 80 85 54 166 180 45 -34 61 53 50 63
V 60 151 35 -9999 -9999 -9999 0 75 70 48 61
V 40 164 34 161 192 52 -4 65 93 60 75
V 0 0 0 121 179 75 65 0 71 61 65

TABLE H.78

#DMI 8 28 84 12 46 49 7 0 0

ALTITUDE ECHO S ECHO SPEED TETA S TETA U S W S01 S02 S03

S **INV** 0 0 0 0 0 0 0

I 300 -9999 -9999 0 0 0

I 280 -9999 -9999 999 999 999

I 260 -9999/ -9999 999 999 999

1 240 -9999 -9999 999 999 999
I 220 -9999 -9999 999 999 999

I 200 -9999 -9999 999 999 999
I 180 -9999 -9999 999 999 999
I 160 -9999 -9999 999 999 999
I 140 -9999 -9999 999 999 999
I 120 -9999 -9999 999 999 999

I 100 -9999 -9999 999 999 999

I 0 -9999 -9999 999 999 999
1 I0 -9999 -9999 999 999 999
I 60 -9999 -9999 999 999 999
I 40 -9999 -9999 999 999 999SV 0 0 0 216 138 77 66 0 999 999 999
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TABLE H.105

#DM a 29 84 12 45 0 88 89 102

ALTITUDE ECHO S ECHO SPEED TETA S TETA w S W S61 SG2 S63

S *$INV** 0 0 0 0 0 0 0
I 300 27 -9999 0 0 0
V 280 -9999 -9999 200 144 -9999 -9999 -9999 999 999 43
V 260 50 -9999 491 164 -9999 31 -9999 14 41 999
V 240 58 -9999 378 178 -9999 -43 -9999 22 56 60

* V 220 51 -9999 -9999 -9999 -9999 -2 -9999 25 46 58
V 200 5t -9999 407 163 -9999 15 -9999 28 137 56
V 10 84 -9999 390 181 -9999 -25 -9999 58 46 56
V 160 81 -9999 582 155 -9999 -18 -9999 45 75 79
V 140 149 -9999 -9999 -9999 -9999 55 -9999 58 63 90
V 120 t28 -9999 460 162 -9999 1 -9999 55 123 59
V 100 114 -9999 550 167 -9999 -66 -9999 40 44 80

V o 92 -9999 423 136 -9999 -59 -9999 40 80 64
V 60 128 -9999 -9999 -9999 -9999 -35 -9999 49 42 57
V 40 100 -9999 -4-999 -9999 -9999 -56 -9999 999 999 43
V 0 0 0 177 135 73 65 0 999 999 62

'f.
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TABLE H.103

#DM 8 29 84 It 15 1 545 633 688

ALTITUDE ECHO S ECHO SPEED TETA S TETA w S W SOl S62 S63

S **INV** 0 0 0 0 0 0 0
V 300 25 31 501 227 13 21 72 0 0 0
V 280 24 8 -9999 -9999 -9999 37 61 76 56 72
V 260 25 20 469 228 22 29 68 116 45 61
V 240 27 45 373 228 30 55 54 78 50 68

V 220 28 32 368 223 39 22 71 58 65 54
V 200 29 57 349 219 86 13 79 90 63 71.
V 180 32 69 282 237 31 16 77 80 93 79
V 160 47 43 425 206 30 55 62 84 80 77
V 140 65 115 235 194 57 51 63 100 47 62
V 120 45 24 323 198 45 2 81 85 78 63
V 100 56 64 295 232 23 12 64 104 66 81
V 80 64 34 250 170 48 7 63 53 60 64
V 60 72 39 217 173 29 -4 59 60 47 63
V 40 88 21 221 171 30 -5 49 54 41 59
V 0 0 0 129 158 70 63 0 45 44 49

TABLE H.104

#DM 8 29 84 11 30 0 491 630 692

ALTITUDE ECHO S ECHO SPEED TETA S TETA h S w So1 S62 S03

S **INV*$ 100 0 0 0 0 0 0
V 300 20 27 229 190 33 -24 41 0 0 0

V 280 19 21 -9999 -9999 -9999 -7 46 37 42 41

V 260 20 9 230 187 39 -7 41 86 43 46

V 240 21 25 202 196 39 -16 50 5043 41
V 220 21 15 213 190 39 -5 47 50 43 50
V 200 26 32 239 181 33 -10 48 48 36 47V 180 27 33 243 179 33 -18 44 36 37 48V 160 30 41 268 181 20 -5 52 41 44 44V 140 32 43 292 178 32 -16 46 43 44 52

V 120 43 52 254 174 28 -12 47 46 46 46

V 100 54 48 249 162 36 -8 48 41 33 47

V 80 69 19 265 172 26 -13 49 46 37 48

9- V 60 84 57 281 173 17 -7 37 37 40 49

V 40 102 33 156 185 35 0 47 45 38 37

V 0 0 0 131 165 70 63 0 45 41 47

$

A L



TABLE H.101

#DM 8 29 84 10 45 1 296 387 596

ALTITUDE ECHO S ECHO SPEED TETA S TETA w S W SG1 S02 S63

S **INV$$ 0 0 0 0 0 0 0
V 300 28 21 1226 280 -9999 27 61 0 0 0

V 280 30 8 -9999 -9999 -9999 19 67 92 58 61
V 260 29 6 -9999 -9999 -9999 19 69 121 46 67
V 240 27 7 -9999 -9999 -9999 3 67 999 999 69
V 220 28 3 -9999 -9999 -9999 0 67 999 999 67
V V 200 28 14 -9999 -9999 -9999 -16 71 999 999 67

V 180 29 33 -9999 -9999 -9999 -25 69 116 55 71

V 160 31 17 133 155 -9999 -18 71 129 64 69
V 140 30 48 183 163 53 -41 57 50 46 71

"-. V 120 38 38 202 161 54 -29 68 56 57 57

V 100 43 28 223 144 50 -36 58 75 45 68

V 80 68 75 152 186 36 -21 58 63 49 58
V 60 118 32 133 189 45 3 58 44 56 58
V 40 127 36 143 182 46 -6 53 48 45 58
V 0 0 0 111 164 70 62 0 41 54 53

TABLE H.102

" 29 84 10 59 59 414 558 671

ALTITUDE ECHO S ECHO SPEED TETA S TETA U S U SG1 SG2 S63

S INV** 0 0 0 0 0 0 0
. I 300 30 40 0 0 0

I 280 31 31 999 999 78
1" I 260 29 24 112 87 66
1 240 32 20 129 90 48
1 220 33 39 145 42 55

I 200 37 36 123 35 51

V 180 42 47 272 207 29 8 62 135 63 53

V 160 46 51 204 220 50 8 65 75 49 62

V 140 43 55 141 194 53 0 73 106 54 65

V 120 58 66 267 193 43 2 63 51 52 73

V 100 73 66 255 177 40 -7 64 75 51 63

V 80 99 49 216 182 42 1 55 50 41 64

V 60 142 40 241 217 41 1 55 77 46 55

V 40 158 29 153 208 53 12 47 57 47 55
V 0 0 0 93 159 71 63 0 50 42 47

$
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TABLE H.99

#DH 8 29 84 10 15 0 385 509 681

ALTITUDE ECHO S ECHO SPEED TETA S TETA U S W US1 SO SO3

S **INV$ 0 0 0 0 0 0 0

I 300 27 12 0 0 0
I 280 29 18 113 56 65
I 260 32 17 123 42 55
1 240 32 35 143 51 55
V 220 34 41 250 242 57 0 58 999 999 61
V 200 49 83 -9999 -9999 -9999 -1 67 90 53 58
V 180 38 83 315 234 49 6 65 53 91 67
V 160 43 24 445 233 12 40 70 55 73 65
V 140 46 50 479 242 12 18 74 52 56 70
V 120 61 27 423 240 27 11 65 52 45 74
V 100 78 42 361. 242 14 17 59 50 51 65
V 80 108 22 373 241 22 28 55 48 46 59
V 60 133 37 285 228 25 34 50 68 44 55
V 40 161 26 260 218 30 31 54 64 39 50
V 0 0 0 101 205 69 62 0 65 37 54
$

TABLE H.100

.DM 8 29 84 10 30 0 433 560 686

ALTITUDE ECHO S ECHO SPEED TETA S TETA U S U S01 S02 S03

S **INV** 80 0 0 0 0 0 0
1 300 27 19 0 0 0
V 280 23 8 444 277 -9999 -7 48 106 43 56
V 260 26 7 482 285 22 -30 55 78 62 48
V 240 26 28 -9999 -9999 -9999 -13 69 91 43 55
V 220 31 8 334 287 26 -9 65 130 41 69
V 200 32 28 260 266 39 -23 56 49 41 65
U 10 32 30 270 296 30 -32 53 47 80 56< 160 35 52 138 293 71 -41 49 42 40 53
V 140 41 43 87 292 102 -25 45 51 42 49
V 120 37 67 93 184 65 -30 51 74 44 45
V 100 50 28 111 178 58 -18 59 44 46 51
V so 63 32 84 191 71 -21 57 49 45 59
V 60 102 27 129 197 57 -13 55 68 49 57
V 40 150 26 111 18 46 -27 46 59 50 55! V 0 0 0 113 182 69 62 0 46 32 46
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TABLE H.97-a

8D 29 84 9 44 59 373 534 607

ALTITUDE ECHO S ECHO SPEED TETA 9 TETA U S W SO1 S02 903

S **INV** 100 0 0 0 0 0 0
1 300 20 33 0 0 0
1 280 22 27 163 44 43
1 260 21 28 999 999 50
I 240 19 28 97 45 55
1 I 220 21 31 207 72 50
1 200 23 20 162 44 47
V 180 26 22 433 235 23 20 41 155 57 47
V 160 20 32 371 235 15 13 51 69 39 41
V 140 33 30 357 239 15 15 54 42 34 51
V 120 37 51 363 237 26 10 57 41 37 54
V 100 50 16 301 223 22 14 51 70 38 57
V 80 56 40 229 230 24 0 56 51 40 51
V 60 69 16 251 225 27 12 45 47 43 56
V 40 98 32 194 214 30 18 48 46. 43 45
V 0 0 0 116 191 68 61 0 47 37 48

+ $

'- TABLE H.98

#DM a 29 84 10 0 1 410 518 675

ALTITUDE ECHO B ECHO SPEED TETA 6 TETA w 6 U S01 802 803

9 **INV** 100 0 0 0 0 0 0
1 300 21 28 0 0 0
1 280 21 36 999 999 49
V 260 24 6 462 228 -9999 2 44 999 999 46
V 240 22 14 -9999 -9999 -9999 0 48 38 84 44
V 220 23 27 337 233 -9999 6 54 999 999' 48
V 200 25 29 -9999 -9999 -9999 9 59 43 61 54
V 180 29 3 324 233 15 9 58 105 41 59
V 160 29 30 325 226 30 7 42 59 41 58
V 140 34 28 335 226 39 4 45 57 45 42
V 120 43 35 278 220 29 12 49 51 50 45
V 100 51 25 267 206 21 1 57 49 36 49
V s0 59 19 242 197 34 9 57 46 41 57
V V 60 68 35 129 196 56 -8 61 78 45 57

- V 40 91 57 158 198 34 -3 47 62 49 61

V 0 0 0 98 le8 68 61 0 45 42 47
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TABLE H.95

8 29 84 9 15 0 290 358 286

ALTITUDE ECHO S ECHO SPEED TETA S TETA w S W S1 S62 S03

8 **INV* 0 0 0 0 0 0 0
y V 300 20 -9999 326 222 -9999 -5 -9999 0 0 0
V 280 16 -9999 361 215 39 -15 -9999 32 42 36
V 260 18 20 -9999 -9999 -9999 15 67 48 41 49
V 240 15 -9999 -9999 -9999 -9999 11 -9999 98 35 67
V 220 15 22 -9999 -9999 -9999 -36 43 66 103 50
V 200 14 21 -9999 -9999 -9999 -27 38 109 31 43

*., V 180 18 73 227 192 34 -31 63 132 33 38
" V 160 14 3 250 196 26 -31 45 34 40 63

V 140 14 15 228 208 25 -39 37 41 37 45
V 120 16 9 210 193 27 -35 39 67 40 37
V 100 18 20 197 199 39 -38 48 50 40 39
V 80 25 50 225 207 34 -41 34 53 45 48
V 60 45 45 -9999' -9999 -9999 -27 36 49 38 34

:- V 40 58 24 162 185 -9999 -35 32 92 43 36
.- V 0 0 0 114 202 67 60 0 48 32 32

TABLE H.96

a 29 84 9 29 59 456 529 524

ALTITUDE ECHO S ECHO SPEED TETA S TETA w S W 5G1 882 S03

S $NV$* 0 0 0 0 0 0 0

1 300 23 23 0 0 0
V 280 24 -9999 221 212 -9999 -43 -9999 36 102 58

V 260 21 17 196 188 55 -29 38 44 43 48

V 240 20 22 237 170 15 -30 45 38 38 38

V 220 20 22 224 183 22 -38 44 33 27 45

V 200 19 34 206 201 38 -25 45 30 35 44

V 180 19 38 240 215 38 -34 48 71 43 45

V 160 20 31 224 215 38 -26 47 44 44 48

V 140 22 30 273 210 32 -22 46 40 38 47

V 120 23 48 222 212 30 -24 52 47 35 46
V 100 24 53 211 187 39 -25 46 45 38 52

' V 80 35 25 269 196 18 -17 48 41 44 46
V 60 47 3 321 200 34 -3 57 38 37 48

V 40 57 21 220 207 31 0 48 45 46 57

V 0 0 0 73 205 67 60 0 46 45 48
$

.4--
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TABLE H.93

#DM8 29 84 8 45 0 416 471 419

ALTITUDE ECHO S ECHO SPEED TETA S TETA w S W SO1 562 S63

S *SINV** 100 0 0 0 0 0 0
I 300 -9999 -9999 0 0 0
i 280 26 -9999 999 999 999
V 260 15 -9999 393 217 -9999 19 -9999 999 999 78
V 240 13 -9999 -9999 -9999 -9999 -36 -9999 40 81 45
V 220 13 -9999 399 227 22 -20 -9999 108 63 46
V 200 14 24 412 243 11 -15 41 35 76 47
V 180 14 52 374 234 23 -2 42 68 87 41
V 160 15 17 327 228 16 -11 44 56 59 42
V 140 15 17 281 222 13 -4 36 65 45 44
V 120 18 31 287 222 11 -9 41 37 44 36
: 100 26 60 279 213 26 -7 50 36 55 41
V 80 34 66 325 196 22 -8 46 41 61 50
V 60 51 20 140 192 44 -7 35 46 88 46
V 40 53 32 166 171 39 -27 44 44 42 35
V 0 0 0 89 186 66 60 0 43 27 44

*. $

TABLE H.94

#DH 8 29 84 8 59 59 454 624 502

ALTITUDE ECHO S ECHO SPEED TETA S TETA w S W S61 S62 S63

S *INV* 100 0 0 0 0 0 0
I 300 IS -9999 0 0 0
V V 280 17 -9999 477 247 -9999 7 -9999 999 999 29

*' V 260 17 4 398 232 17 42 48 4441 40
V 240 16 26 428 252 16 20 37 43 42 48
V 220 15 28 350 225 11 I8 34 80 27 37
V 200 14 13 335 236 18 1 40 3932 34
V 10 14 27 287 232 10 0 45 67 36 40V 160 14 15 263 231 22 -17 39 29 33 45V 140 19 32 221 221 19 -15 42 39 36 39
V 120 19 42 236 213 24 -22 45 35 36 42
V 100 29 57 244 201 34 -20 45 40 38 45

o 41 29 193 192 30 -15 31 42 40 45
V 60 59 20 194 186 26 -14 45 47 41 31
V 40 80 20 18 194 37 -6 51 40 33 45

' V 0 0 0 97 191 67 60 0 45 40 51

b-V
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TABLE H.91
. #D 29 84 8 14 58 264 344 308

ALTITUDE ECHO B ECHO SPEED TETA S TETA w S U 801 S02 S3

S IS*NIV 0 0 0 0 0 0 0
1 300 -9999 -9999 0 0 0

1 280 -9999 -9999 999 999 999
1 260 13 -9999 999 999 999
V 240 15 6 427 233 -9999 0 28 999 999 16
v 220 18 30 412 227 7 -15 34 32 30 28
V 200 15 21 380 220 10 -18 35 24 32 34
V 1o0 15 23 358 224 10 -19 35 41 28 35
V 160 14 35 314 212 16 -14 38 34 33 35
V 140 14 24 284 210 10 -14 35 31 30 38
V 120 15 33 271 208 28 -17 40 65 25 35
V 100 16 12 -9999- -9999 -9999 -20 51 77 30 40
V 80 21 19 231 210 38 -12 41 81 24 51
V 60 29 15 186 191 33 -22 38 74 38 41

* V 40 45 13 225 165 -9999 -13 33 46 45 38
V O 0 49 193 66 60 0 33 22 33

TABLE H.92

#DM 8 29 84 8 30 0 353 511 412

ALTITUDE ECHO S ECHO SPEED TETA S TETA U S U SO1 82 S63

S **INV* 0 0 0 0 0 0 0
I1 300 -9999 -9999 0 0 0
I 280 18 -9999 999 999 999
1 1 260 14 -9999 999 999 35
i 240 14 21 130 68 30
V 220 14 20 407 227 9 -15 35 102 34 42
V' 200 13 24 352 221 14 -9 45 35 35 35
V 10 13 10 333 227 12 -8 46 38 41 45
V 160 12 37 295 212 25 -16 48 41 54 46
V 140 12 17 261 227 25 -22 44 49 35 48

* V 120 14 56 251 215 27 -30 42 42 37 44
, V 100 16 34 205 223 44 -32 48 47 32 42

V 0 23 70 214 207 24 -28 52 81 37 48
V 60 36 24 142 201 48 -11 49 40 39 52
V 40 49 9 155 175 39 -16 46 46 36 49
V 0 0 0 93 192 66 60 0 45 42 46

o $



TABLE H.89

*D1 8 29 84 7 45 0 461 593 512

ALTITUDE ECHO S ECHO SPEED TETA S TETA w S W 661 $62 663

S *INV** 0 0 0 0 0 0 0
I 300 -9999 -9999 0 0 0

I 280 -9999 -9999 999 999 999

1 260 17 18 999 999 999
V 240 17 23 563 227 4 -16 28 91 31 28
V 220 18 30 533 220 6 -7 30 36 40 28
V 200 19 39 504 218 10 -13 29 30 36 30
V 180 21 20 499 215 6 -13 32 31 36 29
V 160 24 30 407 206 9 -14 28 31 60 32
V 140 22 21 369 205 9 -18 31 30 45 28
V 120 21 7 318 202 20 -15 34 30 27 31
V 100 18 2 281 183 20 -21 35 38 36 34

V 80 18 13 279 184 24 -30 40 35 33 35

V 60 14 -9999 284 168 35 -22 -9999 38 31 40
V 40 15 -9999 280 161 24 -56 -9999 52 37 43
V 0 0 0 78 179 65 59 0 37 42 11
$

TABLE H.90

#DM 8 29 84 8 0 0 476 577 496

* ALTITUDE ECHO S ECHO SPEED TETA S TETA w S W S61 S62 663

6 $INV** 0 0 0 0 0 0 0
1 300 -9999 -9999 0 0 0
I 280 -9999 -9999 999 999 999
V 260 16 20 523 233 -9999 -17 31 999 999 999
V 240 18 12 475 223 7 -6 27 32 35 31
V 220 20 30 440 218 7 -10 28 29 31 27
V 200 19 21 356 209 13 -15 28 26 32 28
V 180 20 13 342 208 10 -18 31 34 32 28
V 160 18 30 301 201 15 -15 34 32 31 31
V 140 16 25 279 195 17 -12 33 36 26 34
V 120 13 24 247 190 15 -14 34 37 23 33
V 100 13 36 276 181 20 -12 38 36 31 34
V 80 16 21 234 179 23 -5 40 39 32 38
V 60 16 -9999 227 189 -9999 13 -9999 52 36 40
V 40 24 -9999 187 181 -9999 8 -9999 63 38 38
V 0 0 0 56 170 66 59 0 46 32 24
$
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" TABLE H.87

#DM 8 28 84 15 0 1 375 383 631

ALTITUDE ECHO S ECHO SPEED TETA S TETA w S W SOl SG2 S63

S **INV** 0 0 0 0 0 0 0
I 300 32 18 0 0 0V 280 32 25 429 213 16 84 72 72 93 63V 260 34 40 -9999 -9999 -9999 68 92 85 60 72V 240 35 44 -9999 -9999 -9999 94 64 999 999 92V 220 41 28 -9999 -9999 -9999 88 68 125 68 64V 200 45 29 477 191 20 68 69 150 69 68V 180 48 44 276 171 35 57 63 73 86 69V 160 51 59 591 177 19 49 66 95 41 63V 140 51 34 524 160 12 39 76 54 73 66V 120 54 32 548 154 -9999 14 62 46 51 76V 100 57 32 589 160 13 14 63 49 49 62V so 75 37 638 156 17 0 55 43 44 63V 60 98 40 628 154 8 -19 59 44 54 55V 40 141 25 460 161 -9999 -3 62 51 43 59V 0 0 0 278 132 79 65 0 75 41 62

TABLE H.88

#DM 8 29 84 7 30 0 512 622 565

ALTITUDE ECHO S ECHO SPEED TETA S TETA w S W SOL S62 S63

S **INV$* 0 0 0 0 0 0 0
I 300 -9999 -9999 0 0 0V 280 15 -9999 688 226 -9999 -7 -9999 999 999 999V 260 18 6 706 233 7 -12 31 24 38 46V 240 17 22 630 227 7 -10 37 29 37 31V 220 18 33 631 227 7 -11 49 35 43 37V 200 19 12 567 227 7 -14 38 34 40 49V 180 23 16 540 219 12 -7 38 35 34 38

. V V 160 24 25 480 214 12 -14 36 35 34 38, V 140 26 34 425 208 9 -18 32 39 37 36V 120 25 15 357 203 15 -19 33 33 32 32V 100 25 19 311 187 19 -21 41 35 38 33'V 80 25 27 278 188 20 -27 33 35 30 41
V 60 25 35 284 166 16 -45 45 37 35 33V 40 28 17 268 169 19 -36 36 43 30 45V 0 0 0 87 176 65 59 0 39 37 36

*1V



TABLE H.85

*DM 8 28 84 14 15 1 421 515 535

ALTITUDE ECHO S ECHO SPEED TETA S TETA U S W S SO62 603

S **INV** 0 0 0 0 0 0 0
I 300 26 29 0 0 0
I 280 35 38 81 114 98
I 260 37 47 48 136 80
I 240 41 37 67 123 69
I 220 40 25 999 999 99
1 200 41 9 122 89 96
I 180 45 54 116 85 81

V V 160 45 48 -as 186 42 7 81 108 55 87
V 140 52 54 -9999 -9999 -9999 -11 77 104 72 81
V 120 65 43 418 195 28 -14 73 121 55 77
V 100 70 51 365 206 21 -21 77 73 46 73
V 80 81 50 352 204 28 2 70 55 53 77
V 60 106 42 400 161 29 -23 74 50 47 70
V 40 169 39 240 206 -9999 -5 65 82 78 74
V 0 0 0 192 166 78 66 0,,49 38 65

TABLE H.86

#DM 8 28 84 14 45 0 301 480 471

ALTITUDE ECHO S ECHO SPEED TETA S TETA U S W 81 S62 S63

S *$INV** 0 0 0 0 0 0 0
I 300 34 50 0 0 0
V 280 34 16 993 234 8 119 77 110 55 62
V 260 39 41 1022 235 4 153 78 55 77 77
V 240 35 23 987 229 -9999 151 51 47 64 78
V 220 43 44 958 232 11 143 67 40 57 51
V 200 55 35 863 226 9 129 66 43 51 67
V 180 50 29 766 226 10 110 68 47 57 66
V 160 57 35 772 226 15 89 70 50 61 68V 140 89 16 647 225 Is as 68 75 69 70

V 120 97 25 595 222 Is 96 69 77 65 68
-8 100 101 15 642 227 13 63 0 80 57 69

- V 80 117 32 -9999 -9999 -9999 76 67 72 54 80
V 60 127 34 -9999 -9999 -9999 16 69 999 999 67
V 40' 165 6. 335 208 -9999 49 72 92 49 69
V 0 0 Y 203 146 79 67 0 44 44 72

I
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TABLE H.83

! #DM 8 28 84 13 59 59 463 530 695

, ALTITUDE ECHO S ECHO SPEED TETA S TETA w S W SO1 S62 S63
ir.

S **INV** 0 0 0 0 0 0 0
V 300 24 32 236 184 35 13 80 0 0 0
V 280 27 43 242 219 -9999 8 87 46 81 80
V 260 26 38 324 168 32 -17 88 51 52 87
V 240 31 82 407 148 30 -12 92 88 61 88
V 220 42 54 -9999 -9999 -9999 27 99 49 68 92
V 200 46 41 -9999 -9999 -9999 43 101 999 999 99

* , V 180 51 38 -9999 -9999 -9999 64 83 67 113 101
V 160 54 64 561 147 23 27 78 999 999 83
V 140 60 34 443 167 44 10 89 63 70 78
V 120 64 38 533 171 33 10 73 95 80 89

- V 100 76 41 361 176 36 15 79 71 96 73
V 80 90 37 472 185 18 28 66 96 69 79
V 60 122 50 390 177 24 22 63 73 49 66

} V 40 143 49 324 142 -9999 16 62 57 56 63
V 0 0 0 186 144 78 66 0 66 48 62$

TABLE H.84

*DM 8 28 84 14 29 59 427 471 583

ALTITUDE ECHO S ECHO SPEED TETA S TETA U S U S01 662 S03

8 **INV** 0 0 0 0 0 0 0
V 300 28 40 600 215 10 74 65 0 0 0
V 280 33 40 580 221 16 67 59 45 47 65

i* V 260 31 42 599 209 15 64 68 76 56 59
V 240 29 43 496 207 16 43 59 85 52 68
V 220 35 37 420 203 17 46 70 68 44 59
V 200 41 49 389 202 28 45 73 44 39 70
V 180 46 43 440 185 20 43 78 53 46 73
V 160 49 49 425 208 22 21 70 59 49 78
V 140 61 56 481 212 19 23 74 49 49 70

.. V 120 69 53 498 209 12 17 78 50 48 74

V 100 8o 17 489 194 31 31 65 49 42 78
V 9o 102 26 510 223 26 26 66 68 68 65
V 60 142 28 329 216 48 58 62 95 60 66
V 40 157 39 300 202 29 32 63 79 66 62
V V 0 0 0 160 152 78 66 0 70 39 63

• " . . .. . . . . ... .. ..... .. ........



TABLE H.81

*DM 8 28 84 13 30 1 313 367 481

ALTITUDE ECHO S ECHO SPEED TETA S TETA U S W S61 S62 S63

S *$INV$ 0 0 0 0 0 0 0

I 300 28 54 0 0 0

1 280 22 39 999 999 73

I 260 28 62 43 141 49

- I 240 32 66 120 118 84

I 220 33 30 999 999 95

V 200 42 73 476 147 -9999 -3 96 999 999 72

V 180 39 41 -9999 -9999 -9999 16 84 42 52 96

V 160 47 62 301 207 38 8 71 999 999 84

V 140 56 37 226 199 53 9 72 59 49 71
V 120 76 34 333 196 30 30 69 78 47 72

V 100 91 46 189 224 -9999 7 78 60 62 69

V 80 130 35 277 192 -9999 31 72 41 47 78

V 60 146 54 298 231 35 22 72 47 55 72

V 40 151 7 244 195 30 21 69 89 59 72

V 0 0 0 111 160 77 66 0 39 35 69
$

TABLE H.82

D a 28 84 13 44 59 421 480 450

" ALTITUDE ECHO S ECHO SPEED TETA S TETA W S W S1 S62 S3

S **INV*$ 0 0 0 0 0 0 0
I 300 29 54 0 0 0
V 280 30 14 737 241 -9999 110 73 105 82 80
V 260 34 36 743 249 -9999 77 89 45 86 73
V 240 37 37 795 256 6 99 69 56 73 89
V 220 37 50 765 245 -9999 72 87 71 68 69
V 200 39 45 549 244 8 54 91 32 70 87
V 180 50 66 -9999 -9999 -9999 128 71 52 64 91
V 160 58 13 -9999 -9999 -9999 129 65 999 999 71
V 140 63 37 454 203 32 99 80 126 58 65
V 120 68 22 -9999 -9999 -9999 108 80 87 51 80
V 100 88 21 -9999 -9999 -9999 69 83 118 49 80
V 80 124 29 -9999 -9999 -9999 60 80 110 47 83
V 60 120 36 355 160 31 -13 70 999 999 80
V 40 142 34 208 180 43 -17 63 47 67 70
V 0 0 0 177 162 77 66 0 58 43 63
s
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'- ~TABLE H.79

*D 28 84 12 59 *56 342 454 572

ALTITUDE ECHO 8 ECHO SPEED TETA S TETA w S W SGI SG2 S63

S **INV* 0 0 0 0 0 0 0
I 300 38 50 0 0 0
I 280 35 78 75 111 63

I 260 53 39 125 66
V 240 37 50 470 176 28 -3 69 56 113 79
V 220 48 48 425 198 31 -16 69 56 66 69
V 200 51 43 531 168 18 -8 72 89 50 69
V 180 54 43 474 167 11 18 70 38 '73 72
V 160 64 37 499 157 15 33 73 48 53 70
V 140 73 42 426 144 14 20 69 44 53 73
V 120 98 43 468 154 12 18 69 46 40 69
V 100 95 48 456 145 17 1 66 46 55 69
V 8o 92 39 431 142 23 -7 59 51 50 66

6.

V 60 117 24 420 142 17 -30 57 45 48 59
V 40 163 42 429 149 -9999 -3 55 51 48 57
V . 0 0 193 142 76 66 0 48 38 55
$

TABLE H.80

#D8 8 28 84 13 14 58 329 349 464

ALTITUDE ECHO S ECHO SPEED TETA S TETA w S W S61 SG2 SG3

S $INV** 0 0 0 0 0 0 0
I 300 19 -9999 0 0 0

I 280 16 -9999 136 42 60
V 260 21 35 350 126 24 -34 68 999 999 69
V 240 17 11 -9999 -9999 -9999 -46 56 37 50 68
V 220 18 22 423 114 -9999 -72 63 118 62 56
v 200 19 31 -9999 -9999 -9999 -60 58 52 44 63
V 180 20 46 -9999 -9999 -9999 -39 66 144 66 58
V 160 19 35 -9999 -9999 -9999 -57 55 999 999 66
V 1 22 31 415 126 23 -25 61 119 59 55
V 120 23 41 406 144 31 -53 70 55 52 61
V 100 36 5 439 148 23 -51 55 89 57 70
V 80 46 15 350 147 32 -48 49 78 44 55
V 60 61 11 404 149 12 -34 53 88 49 49
V 40 100 37 305 150 17 -23 52 44 51 53

V 0 0 0 171 152 75 65 0 49 34 52" V
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APPENDIX I

10-Meter Tower Meteorological Data

The 10-meter tower meteorological data shows the surface weather
conditions during the three test days. The data scaled from graphic level
recorder traces is organized by date and time. Within each table, the
following data are provided:

Time (EDT) Expressed in Eastern Daylight Time.

Temperature Expressed in degrees Fahrenheit.

Humidity Expressed as a percent.

Windspeed Expressed in MPH.

Wind Direction Direction from which the wind is blowing.

Accuracy figures for equipment used are contained in Section 4.3.2. The
reader may also want to refer to Figures 19 and 20 for pictures of the
10-meter tower.
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TABLE I.1.1

SURFACE METEOROLOGICAL DATA

TEST DATE: August 27, 1984

TIME TEMPERATURE WINDSPEED WIND DIR. HUMIDITY
(EDT) OF (MPH) (DEGREES) %

7:00 56 1.5 285 45

7:05 56 1.0 270 50

7:10 57 0.5 275 48

7:15 57 0 275 48

7:20 58 0 275 43

7:25 58 0 275 48

7:30 58 0.5 330 48

7:35 58 0.5 320 50

7:40 58 2.0 300 57

7:45 58 2.0 300 57

7:50 58 2.0 300 57

7:55 59 2.0 290 52

8:00 59 2.0 280 52

8:05 59 2.5 290 52

8:10 60 2.0 280 50

8:15 61 1.5 290 50

8:20 62 1.5 310 50

8:25 63 1.0 315 51

8:30 64 1.0 360 56

-. 8:35 64 1.0 360 60

8:40 65 1.0 60 61

8:45 65 1.0 60 65

....



TABLE 1.1.2

SURFACE METEOROLOGICAL DATA

TEST DATE: August 27, 1984

TIME TEMPERATURE WINDSPEED WIND DIR. HUMIDITY
(EDT) OF (MPH) (DEGREES) %

8:50 66 1.0 70 62

8:55 68 1.0 270 60

9:00 68 2.0 290 62

9:05 68 1.5 230 62

9:10 68 2.0 220 62

9:15 68 3.0 230 49

9:20 68 3.0 230 49

9:25 68 3.5 230 49

9:30 68 3.5 200 49

9:35 69 4.0 240 43

9:40 70 3.0 200 41

9:45 71 3.0 170 39

9:50 72 2.0 140 42

9:55 72 3.0 180 42

10:00 71 4.0 190 45

10:05 74 2.0 180 38

10:10 72 3.5 210 42

10:15 72 3.0 180 42

10:20 72 3.0 140 42

10:25 74 3.0 190 38

10:30 73 3.5 180 39

10:35 74 2.0 170 38
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TABLE 1.1.3

SURFACE METEOROLOGICAL DATA

TEST DATE: August 27, 1984

TIME TEMPERATURE WINDSPEED WIND DIR. HUMIDITY
(EDT) * F (MPH) (DEGREES) %

10:40 74 4.0 220 40

10:45 75 1.0 330 41

10:50 76 2.0 210 37

10:55 76 3.0 230 37

11:00 77 1.5 220 37

11:05 76 4.0 220 40

11:10 76 5.0 230 40

11:15 76 4.5 250 40

11:20 76 4.0 260 40

11:25 77 3.0 230 37

11:30 77 5.0 165 37

11:35 78 2.0 140 38

11:40 78 3.0 130 40

11:45 78 5.0 160 38

11:50 78 4.0 140 38

11:55 78 6.5 160 34

12:00 79 3.0 160 34

12:05 79 3.0 190 38

12:10 79 4.0 200 38

12:15 78 4.5 220 40

12:20 80 3.5 180 37

12:25 80 4.0 180 37

. .......~.----
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TABLE 1.1.4

SURFACE METEOROLOGICAL DATA

TEST DATE: August 27, 1984

TIME TEMPERATURE WINDSPEED WIND DIR. HUMIDITY
(EDT) OF (MPH) (DEGREES) %

12:30 79 4.5 250 34

12:35 80 3.5 200 35

12:40 80 5.0 210 35

12:45 80 5.0 230 35

12:50 80 4.0 200 35

12:55 80 3.0 210 35

1:00 81 2.0 210 37

1:05 80 6.0 170 32

1:10 80 5.0 210 35

1:15 80 3.5 240 35

1:20 81 2.0 200 31

1:25 80 6.5 170 35

1:30 81 5.0 160 33

N 1:35 81 5.0 160 33

1:40 81 7.0 160 30

1:45 81 5.0 190 30

1:50 82 5.0 190 31

1:55 82 5.0 210 31

2:00 82 3.0 230 35
2:05 82 4.5 220 38

2:10 82 4.5 220 35

2:15 82 5.0 180 31

'o
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TABLE 1.1.5

SURFACE METEOROLOGICAL DATA

TEST DATE: August 27, 1984

TIME TEMPERATURE WINDSPEED WIND DIR. HUMIDITY
(EDT) OF (MPH) (DEGREES) %

2:20 80 5.0 220 35

2:25 80 4.5 230 35

2:30 82 9.0 140 29

2:35 82 5.0 200 30

2:40 84 5.0 165 45

2:45 84 3.5 125 45

2:50 82 3.0 140 40

2:55 82 5.0 135 40

3:00 84 4.0 110 38

3:05 84 5.0 130 38

3:10 84 5.0 120 38

3:15 84 4.0 180 38

3:20 84 4.0 190 38

3:25 84 3.0 115 38

3:30 83 5.0 130 40

3:35 86 4.0 130 34

3:40 83 3.0 150 39

3:45 82 3.5 150 40

3:50 85 3.0 140 32

3:55 84 4.0 135 38

4:00 84 5.0 150 33

4:05 84 5.0 160 33



TABLE 1.2.1

SURFACE METEOROLOGICAL DATA

TEST DATE: August 28, 1984

TIME TEMPERATURE WINDSPEED WIND DIR. HUMIDITY
(EDT) F (MPH) (DEGREES) %

7:00 66 4.5 145 61

7:05 66 4.5 150 67

7:10 66 3.0 150 67

7:15 66 3.0 140 61

7:20 66 3.5 130 67

7:25 66 3.0 120 67

7:30 66 2.5 130 70

7:35 67 3.0 140 69

7:40 67 2.5 150 69

7:45 68 4.0 170 64

7:50 68 4.5 175 60

7:55 68 4.5 170 60

8:00 68 3.0 165 68

8:05 68 2.5 170 64

8:10 68 3.0 180 64

8:15 68 4.0 190 68

8:20 68 .4.0 180 64

8:25 69 4.0 170 64

8:30 69 5.0 180 64

8:35 69 4.0 180 64

8:40 69 4.0 180 64

8:45 70 4.5 175 60

. .. 1



TABLE 1.2.2

SURFACE METEOROLOGICAL DATA

TEST DATE: August 28, 1984

TIME TEMPERATURE WINDSPEED WIND DIR. HUMIDITY
(EDT) * F (MPH) (DEGREES)

8:50 70 5.0 190 60

8:55 70 4.5 210 60

9:00 70 6.0 180 64

9:05 70 4.0 210 64

9:10 70 5.0 200 64

9:15 70 6.0 190 64

9:20 71 4.5 220 60

9:25 72 5.0 190 58

9:30 72 5.5 190 61

" 9:35 72 5.0 200 61

9:40 72 4.5 210 61

9:45 72 4.5 225 66

9:50 72 6.0 220 66

9:55 73 5.0 240 62

10:00 74 5.0 200 59

10:05 74 5.0 200 59

10:10 74 5.0 190 59

10:15 74 5.0 180 59

10:20 74 4.5 170 61

10:25 75 -4.0 230 55

10:30 75 3.0 190 55

10:35 76 4.0 180 56

-I .' . . . ., . , , . . . . . . , . . . - . - , . .. . - , .. . . , . ,. . . . . -. , .. . ., ,
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4: TABLE 1.2.3

SURFACE METEOROLOGICAL DATA

TEST DATE: August 28, 1984

TIME TEMPERATURE WINDSPEED WIND DIR. HUMIDITY
(EDT) F (MPH) (DEGREES) %

10:40 76 3.5 190 56

10:45 76 3.0 180 59

10:50 77 3.5 210 56

10:55 76 3.5 200 59

11:00 77 5.0 230 56

11:05 77 4.0 210 56

11:10 77 6.0 200 60

11:15 77 5.0 190 60

11:20 78 6.0 150 56

11:25 78 6.0 160 56

11:30 78 5.0 200 56

11:35 79 4.0 165 50

11:40 80 3.0 140 51

11:45 79 5.0 180 58

11:50 80 3.0 180 55

11:55 80 4.0 160 55

12:00 80 6.0 170 55

12:05 80 2.0 160 51

12:10 80 5.0 160 55a
12:15 80 5.0 180 55

12:20 80 4.5 220 55

12:25 80 4.0 230 55

-.-.- -.-.- -.- *--. ..



TABLE 1.2.4

SURFACE METEOROLOGICAL DATA

TEST DATE: August 28, 1984

TIME TEMPERATURE WINDSPEED WIND DIR. HUMIDITY

(EDT) OF (MPH) (DEGREES) %

12:30 80 5.0 165 55

12:35 81 4.0 150 52

12:40 81 5.0 190 52

12:45 82 8.5 190 49

12:50 82 6.0 150 51

12:55 82 5.0 160 51

1:00 81 7.0 170 52

1:05 81 6.0 170 52

1:10 81 6.0 180 52

1:15 81 4.5 175 52

1:20 82 4.0 180 49

1:25 82 4.0 190 49

1:30 83 5.0 200 47

1:35 82 6.0 180 51

1:40 83 6.0 170 50

1:45 83 7.0 140 47

1:50 84 6.5 160 48

1:55 82 6.0 180 51

2:00 84 7.0 170 48

2:05 83 6.0 190 47

2:10 83 7.0 170 47

2:15 84 6.0 150 48

4



TABLE 1.2.5

SURFACE METEOROLOGICAL DATA

TEST DATE: August 28, 1984

TIME TEMPERATURE WINDSPEED WIND DIR. HUMIDITY
(EDT) eF (MPH) (DEGREES) %

2:20 84 5.5 190 48

2:25 84 5.0 180 48

2:30 84 5.0 200 48

2:35 85 6.0 140 48

2:40 85 7.0 170 48

2:45 84 11.0 140 48

2:50 84 8.0 160 45

2:55 84 7.0 170 48

3:00 85 7.0 155 48

3:05 84 10.0 150 45

3:10 84 9.0 160 42

3:15 86 4.0 140 38

3:20 86 5.0 130 45

3:25 86 5.0 130 48

3:30 86 5.0 135 45

3:35 86 5.0 140 48

3:40 86 4.0 140 45

3:45 86 5.0 120 45

3:50 85 6.5 110 48

3:55 85 6.0 110 48

4:00 84 5.0 110 50

4:05 85 5.0 120 48

. . .



TABLE 1.3.1

SURFACE METEOROLOGICAL DATA

TEST DATE: August 29, 1984

TIME TEMPERATURE WINDSPEED WIND DIR. HUMIDITY
(EDT) °F (MPH) (DEGREES)

7:00 70 4.0 200 63

7:05 70 5.5 190 63

7:10 70 4.0 180 63

7:15 70 3.5 180 63

7:20 70 3.5 190 63

7:25 70 4.0 200 63

7:30 70 3.5 180 63

7:35 70 3.5 190 63

7:40 70 4.0 190 63

7:45 71 3.5 190 61

7:50 71 2.5 190 61

7:55 71 3.5 200 61

8:00 71 4.0 200 61

8:05 72 2.5 210 59

8:10 72 3.0 210 59

8:15 72 4.5 215 61

8:20 72 3.0 210 58

8:25 72 4.0 200 61

8:30 72 4.0 210 58

8:35 72 4.0 220 61

8:40 72 3.5 220 61

8:45 72 3.0 230 58

4-. -- . 4 . -*.4 . . --



TABLE 1.3.2

SURFACE METEOROLOGICAL DATA

TEST DATE: August 29, 1984

TIME TEMPERATURE WINDSPEED WIND DIR. HUMIDITY
(EDT) F (MPH) (DEGREES) %

8:50 72 5.0 220 64

8:55 72 4.5 210 58

9:00 72 5.0 210 58

9:05 72 4.0 210 58

9:10 72 4.0 220 61

9:15 72 4.0 230 58

9:20 72 4.0 240 61

9:25 72 3.0 250 58

9:30 73 4.0 220 61

9:35 73 6.0 210 61

9:40 73 4.0 210 61

9:45 73 4.0 215 61

9:50 73 4.0 210 61

9:55 74 5.0 180 59

10:00 74 4.0 220 59

10:05 74 4.0 240 59

10:10 74 3.5 250 62

10:15 74 6.0 250 62

10:20 74 4.5 220 59

10:25 75 3.0 180 55

10:30 74 4.5 210 55

10:35 75 4.0 180 59

- - - - - - - --i
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TABLE 1.3.3

SURFACE METEOROLOGICAL DATA

TEST DATE: August 29, 1984

TIME TEMPERATURE WINDSPEED WIND DIR. HUMIDITY

(EDT) F (MPH) (DEGREES) %

10:40 76 4.0 165 58

10:45 76 4.0 180 52

10:50 76 4.5 165 88

10:55 76 5.0 180 58

11:00 75 6.5 190 59

11:05 75 6.0 180 62

11:10 76 4.0 180 58

11:15 76 5.0 180 58

11:20 76 5.0 180 58

11:25 76 5.0 190 58

11:30 76 4.0 180 58

11:35 76 4.5 lqO 58

11:40 76 6.0 170 58

11:45 76 5.0 180 58

11:50 77 5.0 180 58

11:55 77 5.0 190 58

12:00 77 7.0 200 58

12:05 77 7.0 170 58

12:10 77 6.0 200 58

12:15 77 5.0 205 58

12:20 78 5.0 190 54

12:25 79 5.5 200 50

.. . .. . .



TABLE J.45 TABLE J.47

DN :8-27-&4 DM : 8-27-84

AM :.JO 1.0 h130lS. PERAn: Io 1.0T 1h LS.
pnm" :1 Fn :1

RA-MOF AT RIE OF AIT
rm~ lAS C/D (KL) IE UAS CM~ (A)

aw~i TDE (2) (n) UK~4 (MFl) TM (2) (flS) (RH) (Fr)

1117 9:35 90 12 0 5m 19 9:42 10 130 0 460

1117 9:35 10D 12 0 590 19 9:42 98 128 0 90

17 9:35 99 12 0 50 H19 9:42 98 13D 0 490

17 9:35 100 128 0 510 m9 9:42 99 129 0 3D

M7 9:35 98 13D 0 515 H9 9:42 98 128 0 52D

17 9:35 97 128 0 530 119 9:42 98 9 0 52D

17 9:36 99 129 0 540 119 9:42 99 130 0 59m

W7 9:36 99 128 0 540 119 9:42 90 So

M17 9:36 99 128 0 55) 119 9:42 99 129 -30D 490

H17 9:36 99 129 0 58D

TABLE J.46 TABLE J.48

WEI :-7-4 DM 8-27-84

aMMM : IF) 1.0Th 13D XIS. a:ATI LEOI.0Th LD0 7S.

P=o :1 PI=0 :1

RA" F ALT RAIE(F ALT
la lAS CM (AC) 7UE IAS C/D (A)

owur T79E (2) (u1s) OFKh (M? EVf ThDE (M (113) MPh (FM

"18 9:39 10 130 0 45 1W 9:46 95 130 -50 460

s118 9:39 10D 13D 0 470 W2D 9:46 97 130 0 490

i118 9:39 10 12 0 470 EM 9:46 98 128 0 488

H18 9:39 99 130 0 480 1W 9:46 98 130 0 W90

ms 9.39 100 130 0 48D 1W 9:46 99 130 0 3D

9:39 1(0 130 0 480 H2 9:46 99 130 0 5m

me18 9:39 99 128 0 MO 20 9:46 98 N2 0 53DI.,.

2
i= . - . + . . . . .



TABLE J.41 TABLE 3.43

DATE : 8-27-84 !1Z B-274

.a"IN : LED 0.9 Th 117 17. 8-27-O 11L0 09 Vh 117 I3.

*PDr :1 I :I

RKM, CF AL
ME U M (A() RGE CF ALT

EVE? TiE M (13S) (FK (Fr) __ CR(2 IS) CIDf (FE)

GQ3 9:22 87 117 0 970 s - s -1 0GI.5 9:27 88 119 0 995

MG3 922 as 117 0 - 91M 9:5 9:27 88 118 0 10

G13 9:22 85 117 0 -OO(;-.5 9:27 83 118 0 975
M3 9:22 86 116 0 93 1 0

0.5 9:27 83 117 0 980

13 9:22 85 117 0 995 -G5 9:27 84 117 0 975
M.3 9:22 8 116 0 lam

__ -L_ 5 9:27 83 118 0 gw)
03 9:22 85 115 0 1--

0.13 9:22 83 118 0 lOOO

0]3 9:22 83 118 0 990

0.3 9.22 87 118 0 98)

M3 19:22 83 118 0 19751

TABLE J.44
TABLE J.42

: 8-274- WE : 8-27-84

MATU: UFO 0.9 Th 117 I1. MOM : LR 0.9 Vh 117 1S.

* w :1 Ffx :1

RUE F A 7a DS CID (X)ME WA CI/D (XL) awil 7HE (2) OM1) (Fo (?(N ) (m a"3 ( (Fr)
(" 92 1816 9:30 8 130 014 9:25 88 119 0 90

0. :5 7 1D 5 6 9:30 88 119 0 100514 9:25 88 119 0 9o6 M6 9-31 9 119 0
0.6 9:30 88 130 0

014 9:25 87 130 0 00 0.(;6 9:31 87/ 119 0 11
0.4GI 9:25 88 130 0 10

0..(;4 9:25 87 118 0 1010 0.6 9:31 8 1

0.4 9:25 88 119 0 1005
0.4 9:25 85 118 0 995

0.4 9:26 83 117 0 1010

0.4 9:26a 119 0 IoD

.1

, ,. , . ,' .' - . ,'- . .-, - ,,. . .. . . " • . ... , . . ,- . . . .- . . " ," .. .. . - , ' , -. - . ., ,
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a. 4

*%

44

,'-' TABLE J. 39
TABLE J.37

" ,DAM. 8-26.8 DA1IE 8-27-4

(aTI N: MAD 6 APL A 57 [1S. a:&ATIW : LED) 0.9 Vh 117 [MS.

: I :P :1

RATE (F ALT RAM A12TTom C (AL) MOE AS C (AG.)

OZ39 12:15 58 57 0 690 G10 9:15 87 120 0 98D

C9 12:15 40 57 0 6m G10 9:15 83 120 0 98)

.9 12:15 30 60 -50 6w0 01O 9:15 87 118 50 I(OD

Ce 39 12:15 30 57 -n00 510 GIO 9:16 84 119 0 I000

CZ39 12:15 30 57 -700 440 G1O 9:16 86 120 0 960

C9 *12:15 40 54 -60 161 965

CZ39 12:15 36 57 -500 290

.Z39 12:16 30 2 -50n 23

cm39 12:16 33 61 - 160 TABLE J.40

"" 1:63m5 ) : 8-27-4
,,,,a. MM LMO 0.9 Vh 117 IS.

FUDT :1
TABLE J.38

DUE : 8-27-84 E OF ALT
7WRE IAS CAD (AG..)

~aT1W :1LED 0.9 Th 117 M1. Mff~ TM (I (I) Q(FRO l
PIDr :1 Gll NA FA NA NA NA

RAIE F ALT
1,'', IAS C/D (AG)

vITf (1) MS) (M) (Fr) 12 9:20 88 118 0 950

09 9:12 90 118 -5(D 990 G12 9:20 88 117 0 980

09 9:12 88 118 0 990 M12 9:20 88 118 0 1020

09 9:12 88 117 Soo 995 12 9:20 83 119 -SOD 98D

09 9:12 89 119 0 990 12 9:20 85 118 0 970

09 9:13 88 119 0 990 G12 9:20 85 117 0 9o

09 9:13 87 118 0 985 012 9:21 83 115 0

09 9:13 8) 117 6() 975 012 9:21 83 115 0 I2

4 4 - * * , . * .D '*. . - - -



TABLE J.33 TABLE J.35

WE 8-28-a4 DM 8-&a

* PME :1M 63 PFDN5 S PID M:1M ATM 7K
FN :I P w :I

1W.E CF A12 RW.E F 1M
TRM IAS C/D (A(L) low DS CID (AL)

EWEIT ThD (2 (MI) (PKi (Fr) Evw TIME (Z) (IM) (WR4 (Fr)

am3 11:49 75 58 500 110 (35 12:00 50 60 0 7D

C!32 11:49 99 60 10 2 C235 12:00 30 60 -5 680

(CM2 11:49 99 59 1100 330 C235 12:D 30 60 -50 60

CZ3 11:49 98 60 110 470 35 12:01 30 57 -6 540

CZ32 11:50 99 59 I000 590 (?5 12:01 3D 57 -6W 48D

CZ32 11:50 1W) 60 100 70 C35 12:01 30 57 -6W 4W

CZ32 11:50 1W) 59 11I 860 35 *12:01 30 57 -70D 3M

CZ3 11:50 99 60 110D iID C53 12:01 45 58 -6W 250

1132 11:50 98 60 1 1170 CZ35 12:01 35 58 -6W 2

11:50 9 58 110 13W CZ3 12:01 3D 60 -6m 130

TABLE J.34 TABLE J.36
WE 8-28-M 11M 8-2B-K

- PMIQ4: DO 6 3M ARK 5 I S a ~tGM: DAO 6 MM AR42i 57 KIS.
FE :1 PDD :1

RC E OF AIX RAIE OF AL17

(233 TIM M (0 (F" (Fr) E(E2r T37 (2) (M) (n (Fr)

11:53 4D 60 0 77 12:08 30 59 -700 59D

(3 11:53 40 58 -50 670 C237 12:09 35 6 -6W 510

aZ3m 11:53 38 59 -7w 50 (37 12:09 32 61 -6W 460

(c 11:53 30 58 -70D 50D C137 12:09 30 60 -70W 4D

(23 11:54 30 57 -am 43D CZ37 12:09 30 58 -1am0 290

*3 11:54 30 58 -800 340 C07 12:09 30 56 -7W 240
CZ33 11:54 20 60 -700 250 CZ37 12:09 30 57 -70D 160

cm 11 203 58 -70D 230 CZ37 12:09 3D 60 46w 110

(Z]3 11:54 30 58 -4W 140

.-,, .......... .........,...:........-., ... ,, ,:.-.:.., ,,-. ,. . ,,.,. .:. , _ -,, - : ',.'.,. q',- ,.... -U .." ,,., ,i,



, I 82-4TABLE J.29 TABLE J.31

"E :&-27-& DATE 8-29-84

PERATION: ICM 6 EMU AMC", 57 T3. OPERATION: ICAO 6 EH]EE APPlMWI 57 KIIS.

PDr :1 PUIr :2

RATE OF ALT

IWRE IAS C./D (AGI) RATE OF ALT

C32 12:47 95 56 1100 370 _ _ (_) _(__)(T

CY4 8:27 50 58 0 630(3 12:47 10 5 10 600) , -- , ________ ________ __

C52 12:47 10) 59 110D 90D T 8:27 29 57 -70D 580

CY4 8:27 30 56 -1000 490
(52 12:47 99 58 1400) 118)D_______ ___ ___

C52 12:47 99 59 1100 1410 4 8:27 37 60 I -6OO 40)
- C4 *8:27 30 59 -500 370

CY4 8:27 30 58 -600 30)

CY4 8:27 31 58 -310 250)

TABLE J.30 CY4 8:27 30 5 -601 210

D : 8-29-84 CY4 8:27 3D 57 -7oo 110

OPERATION: ICAO 6 MA R 57 KM. CY4 8:28 30 %6 -50 70

PUM :2

TABLE J.32
., RATE OF ALT DATE :8-29.4

"T-WJE AS CM (AGL)
EVr TrE () ()M) (FPM) (Fr) OPERATION: ICA 6 DOM APPROAM 57 ICIS.

C2 8:16 30 57 0 670 PDT : 2

CY2 8:16 30 57 -300 600

C,2 8:16 20 56 -700 52) MOE ms cn (cL)
EV~r~ TIME M (ICM) (P"M) (Pr)

CY2 8:16 20 54 -1200 440
CY6 8:33 30 56 0 6)

. CV2 8:16 28 57 -800 380
CY6 8:33 30 57 -500 5m)

Cr2 8:16 3) 57 -700 290 -- --
CY6 8:33 28 57 -.800 440

C2 8:16 40 57 -500) 26) -- _...

CY6 8:33 38 57 -.6m 380
Cr2 8:17 3D 57 -301) 23)

CY2 8:17 30 58 -600 18) CY6 8:33 38 57 -500 33)
CY6 8:33 28 54 -500 270

C 2 8:17 30 58 -600 (..
CY6 8:34 38 57 -500 210

CY6 8:34 29 58 -600 150

CY6 8:34 31 1 58 -600 so

2: 2 -C 7o



TABLE J.25 TABLE J.27
IMI! 8-27-84 1 1 • 8-27-84

(FEtD: IFMW 6 AFM d], 57 [IS. aN : MAO 6 AI I n , 57 1rS.

p... :1 ~lr : 1

RUE OF ALT RA2EcOP ALT
MOIIE IAS 0) (AM) 1ERoE IAS C/'D (ACL)

amN TIM~ (M ([M) (M~h (Mr Dw Tm (M ([15) (MW) (Fr)

C40 12:02 NA 60 0 680 Q4 12:15 40 54 -5m 680

Ot0 12:02 50 58 0 604 12:15 45 56 -50D 580

C40 12:02 50 55 0 60 12:15 40 58 -5D 530

C10 12:02 45 58 - .50 A4 12:15 37 54 -6 470

W *12:03 40 58 -50 440 044 *12:16 39 54 -6W 360

C40 12:03 3D 60 -6m 360 aA 12:16 38 53 -50D 0

O 12:03 25 0 2 12:16 30 80 -6 0

ow 12:03 m0 m6 -W M -W Uf1:16 I 56% -6M 10

TABLE J.26

OM :8-27-84

,oUD.TU: M) 6 A fa , 57 I. TABLE J.28
PMao WE1 ;8-27-84

-OE CF X ATU : MO 6 M AFROM, 57 IS.

um TM M (CIS) (FT)" () PBX : I

CQ C 12:09 57 55 0 7 M (IF &T

•,' 12:09 3D 57 -MW 620) I (Fr')

C.' 12:09 20 58 -6 0 C ) 12:39 30 57 -50 0 3D

0. 12:09 40 -3M 410 M 12:39 30 56 -70D 55

O 2 *12:09 30 58 -5m 330 S 12:39 33 56 -50D 4)0

C72 12:09 3D 55 -60D 240 O " *12:39 30 60 -SOD 340

Q (72 12:10 38 55 -Sm 130 CSD 12:39 27 62 -70) 230

0.2 12:10 45 60 -Sm 5) D 12:39 3D 57 -Sm 1o

o.



TABLE J.21 TABLE J.23

W E. 8-27-84 DAM 8-27-84

(C KM1: IMO 6 A MIWWM, 57 K'S. O(FMT : ICA) 6 A UW], 57 KIS.

RATM OF ALT IRIE CIF MZ

tiWlE IAS CID (A(L) ,tuE AS CA) (1(L)
DWT TC (M) T([E (Z) (Fl) Q. ( r

(32 11:26 50 58 0 680 C36 11:40 50 60 0 7_D

C32 11:26 45 58 0 680 C36 11:40 47 s8 0 680
C 11:26 40 58 -50 62D 036 11:40 50 55 0 770

C32 11:26 35 58 -5003 53 C6 11:40 45 55 -50 63D

C3 11:26 3D 58 -70 4a80 06 11:41 30 58 -70D 5m

C32 *11:26 28 57 -700 360 C36 *11:41 30 60 -600 430

C32 11:26 28 NA -70D 290 C36 11:41 3D 57 -70

C3 11:26 28 m -60 22D c6 11:41 33 55 .6m 215

C32 11:27 35 NA -500 140 C36 11:41 35--- 3 -60 12D

-C3 1 11:27 I 3) I NA 1 -5mX ) 06 C 11:41 28 57 -6mX 60

TABLE J.22 TABLE J.24

WE! :8-27-84 WE :8-27-84

OaT1GI7: IM 6 I AFIME, 57 KS. M: ICM 6 MR AFMAM, 57 [M5.

P : :1

RAM CF MiT R OE OF M Z.
ME lS C/D (pL) IWE IAS C (L)

amBI TDM (Z) (K'S) (FK4 (Fr) EVmff Thf (1) ([15) (FE (Fr)

(34 11:32 30 58 -500 630 38 11:55 5D 58 0 70D

C34 11:33 3D 58 0 54 38 11:55 5) 60 0 680

C34 11:33 35 58 -500 520 C38 11:55 5D 57 0 630

C34 *11:33 30 58 4 43D 38 11:55 NA 57 -50 50

C34 11:33 33 60 34 38 11:55 30 58 -50D 510

C34 11:33 30 60 06 *11:55 30 55 -60 38)

C34 11:33 28 58 -6 6 11:56 3D 55 -w 280

034 11:33 25 50 06D 0 3 11:56 35 60 -60D 20D

068 11:56 3D 58 -600 82

L'Z, ._



TABLE J.17 TABLE J.19

DE 8-28-& E : 8-2-&

OAM:1MO TAIJafF 57 IUS. (]MTI:IM TA 57 lIS.

PDr :1 w :1

R,E F ALTTIW1 IAS C/ AG AI F I

34I 11:56 55 55 0 1200

EM1S6~ 57 50 3 12:11 60 60 50 12D

E3 11:56 100 58 1o 2 M8 12:12 100 56 Ia00 260

-M4 *11:57 100 57 1100 4 38 12:12 N/A 58 1000 4(0

" 34 11:57 99 56 Ian 560 E3 *12:12 1(0 59 1000 510

EZI3 11:57 99 60 I00 I0 12:12 I(0 60 100D 650

BZ34 11:57 100 62 1400 840 e 12:12 99 57 1200 83D

E34 11:57 98 61 1000 9 B8 12:12 99 56 11(0 990

m8 12:12 99 57 1000 112D

TABLE J.18
DM 8.2S.M TABLE J.20

WTE :8-28-4

CPUAT:IM TAZ 57 KIS.
a1t4: O TAEF 57 KIS.

PI101' :1
PDI" :1

R, TE CIF ,A.,
AUm IAS C./) (AL) RATE F ALT

3W T M ) (w (MI)

W.E36 12:04 50 60 0 10
___ W0 12:18 52 55 0 1(0

336 12:04i 45 57 0 10___
___mA 12:18 60 56 0 110

EM6 12:0Y. 90 57 i000 170
-M 12:18 98 57 1000 233

EZ6 12:0Y. 100 60 1100 30-
- ,mA 12:18 99 57 11(0 43)

W _ 12:0 5 1 8 12:18 99 60 1200 6(0
-EM 10 9 100 12:19 99 60 1300 780

M36 12:M~ 1(0 60 i000 710
- s m__ A 12:19 98 59 10 990

EIZ36 12:05 99 60 i000 853
_____ ____ ____ A 12:19 99 60 1100 1100

W6 12:05 99 60 11(0 Woo
____________wG 12:19 98 60 1500 129

,6 12:05 99 58 16(0 1240

• . .. .. . - - - - - *. , - . . .- .4- , . - .. . .. , , ,; ., ' . 2 .: . .



TABLE J.13 TABLE J.15

DM 8-27-84 DATE 8-29-84

GPItk1 : ICO TAZK3, 57 IIS. %TMTt: MEkO TAhMF 57 MIS

,nor :I PUN :2

RAIOEF ALT

M.E LAS C/D (AG) RAIE CF ALT
Ev TDE M (las) (FR4) (Fr) 7RE IAS C/D (AG)

B 51 12:41 55 60 0 90 vw TIM1 M~ (1(M) (F"h (Fr)
BY3 8:3 60 0 100

B51 12:42 49 60 0 80 :3 3) 6 C

B51 12:42 63 55 0 0 3 8:23 90 60 1000 i 220

851 12:42 100 57 11CC 32D BY3 46:24 93 62 10 380

Bf3 8:24 93 0 IIOD 530
B51 *12:42 99 57 1100 530

B51 12:42 99 60 1100 8 824 90 60 1100 i 680

SBY3 8:24 95 60 N/A N/A851 12:42 99~~ 60 110)0 10______________________

S851 12:42 59 1100 1360

TABLE J.14 TABLE J.16

WE 8-29-& DATE :8-29-8

C"ERATICO: IC) TAKHF 57 (1S. (PPATIR: 1M TAIXFF 57 MaS.

PILO :2 PILOr :2

RAE CF ALT RIE (F ALT
TaQE IAS C/D (AM) 7t1Im IAS CA (AG)

am TIM M (1(s) (K (FT Tr E (1) (1M) (Fto (PT)

B1 8:09 50 60 0 100 BY5 8:30 52 58 0 100

Fff1 8:09 85 60 6wX 180 Ff5 8:30 9D 60 70D 3m

Br1 8:09 90 58 1000 270 BY5 8:30 10) 59 110) 360

By1 8:10 93 60 100 40) Bf5 '8:30 10) 58 110) 52D

BY1 8:10 93 60 1000) 52D BY5 8.3D loD 60 110) 670

By1 8:10 98 63 11() 680

S 8:10 0 68 1200 790

1 8:10 8 -50 7

L %, ...%.-w.'''-' 'r,--dj -.- . ... ,..-. .-, .. .:- .. . - .. - *
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TABLE J.9 TABLE J.11

E 8-27-84 IE 8-27-84

FaTMi: IC0 TAKWF, 57 CIS. IR ON: MAO TAKMF, 57 KiS.

* PIIflT :1

RATE F ALT RATE CF AL
tURU IAS C/D (ML) mta I CID (AML)

EVifT TM (2) I MS) ()I (Fr) EVr (I M (ICS) (FmsY4) (Fr)

B43 12:11 55 55 0 80 B47 12:27 42 60 0 100

B43 12:11 48 60 0 80 B47 12:27 48 57 0 NA

B43 12:11 92 59 50 110 B47 12:28 99 57 iOXO 250

B43 12:'2 98 52 1200 330 B47 *12:28 1W0 55 lCD) 53D

43 *12:12 10W 58 l000 550 B47 12:28 I1W 57 1000 70D

B43 12:12 98 58 1100 I80 B47 12:28 98 60 1800 NA

B43 12:12 10 58 11B lX) 47 12:28 99 60 1100 1310
843 12:12 10 59 CI 123D

TABLE J.1O TABLE J.12

.CE : 8-27-84 CE : 8-27-84

"-'RAT: IMA TAM]W, 57 'S. TR ATM: M£JO TAMT, 57 K[S.

., PIO :1 PULYr :1

RATE F ALT RAIEF ALT

IUR~tE IAS CI/D (AG) ltRE Lis C/D (AG)
EVEr TIM (M) (CS) (F) (Pr) W T E () (KIS) (RM4) (FT)

B45 12:21 50 58 0 80 B49 12:33 49 60 0 100

B45 12:21 50 54 0 70 B49 12:33 55 55 0 1WO

B45 12:21 60 55 0 100 B49 12:33 54 57 0 90

B45 12:21 90 56 90 160 B49 12:34 10 62 1000 260

B45 *12:21 98 54 1100 43D B49 *12:34 100 60 110 50D

B45 12:21 99 58 1200 670 B49 12:34 10) 56 1000 710

B45 12:22 100 56 1200 90 B49 12:34 98 57 100 930

B45 12:22 99 57 1000 120D B49 12:34 10 60 1100 1150

.-

4- . . . . . " . . ."' """"' , - ""-,- -- , " , " .L * ,.. ,,,: ; . ', . .- ,-,.,,,, + . •".



TABLE J.5 TABLE J.7

D : 8-27-84 MIE 8-27-84

(]E KM: IAO TAMY, 57 KI(FEaT I CM) TAK5Ke, 57 KlIS.

:=Plft :1

R,IEOF AIX RATE OF AZ
TE IAS CA (,ML) 7U1E LS CID (,.)

Ewxr TDC M% (M~) M"R4 (Fr) EV~r TDhE MZ IS) (RF) (Fr)

335 11:36 63 65 0 60 B39 11:58 65 58 0 8D

m35 11:36 50 58 0 80 B39 11:58 60 60 0 I00

B35 11:36 45 60 0 I0) B39 11:58 50 60 0 90

335 11:36 40 60 0 90 B39 11:59 50 NA 0 10D

B35 11:36 55 53 0 90 B39 11:59 55 N4 0 110

B35 11:36 63 57 50D) 140 B39 11:59 10X) 58 100D 300

335 *11:37 98 1500 400 39 *11:59 100 57 1500 42)

335 11:37 100 55 1750 600 B39 11:59 100 57 150 680

B35 11:37 10D 60 1250 780 B39 11:59 98 57 1250 82D

B 35 11:37 98 60 1(1] 940 B39 11:59 98 6tr o

11:37 98 110) 1200

TABLE J.6 TABLE J.8
Al :8-27-84 D : 8-27-84

a.OATM: IM TAXHFW, 57 KIS. (:tkToN: IX) TAKHFF, 57 RMl'.

PM'01 :1 pn :1

RATE OF AIZ RATEOF o 2
R J AS CAD (ML) ME as C/D (AM)337 115 M ((S) ( )IME (Km) (Fn (Fr)

B37 11:51 55 0 80 B41 12:05 43 57 0 100

B37 11:51 65 60 0 1O) 41 12:05 55 57 0 10D

B37 11:51 48 60 0 90 41 12:C6 55 57 0 10D

B37 11:52 50 57 0 10D 41 12:05 60 57 0 100

B}37 11:52 90 55 1000 32) 841 12:06 10 58 100 250

37 *11:52 10) 58 1(00 470 841 *12:06 99 57 1(XD 52

337 11:52 10) 58 10)) 62 841 12:06 98 55 10)0 690

837 11:52 100 60 low 800 B41 12:06 99 54 1100 910

37 11:52 98 70 1000 990 841 12:05 98 E0 100 1190

841 12:05 97 57 103) 1260



TABLE J.1 TABLE J.3

8.I- 8-27-84 IMTE 8-27-84

MUM-" I: 130 14. IF) (0.9 Vii) 117 KIS. OPM7TlON: 150 M. LE (0.9 VII) 117 KIS.

PUDT :1 PUNBf :1

'. RATE OF ALT RATE OF AIT
70QJE IAS CID (AGL) 1UQE IAS CID (AGL)

EV lr TDE Mx (KIS) (Q (Fr) 8 m M (I) ( ) (r

A2 8:39 8D 12D 0 440 A 8:41 83 117 0 490

2 8:39 80 118 -500 420 A4 8:41 87 119 500 510

A2 8:39 8D 118 0 42D ,A 8:43 85 12D 0 510

A2 8:39 80 118 500 480 A 8:43 NA 13) -500 490

A2 8:39 80 118 0 490 A 8:44 85 1) -5 470

A2 8:39 8D 118 0 49D A4 8:44 83 12) 0 48D

A4 8:44 85 13) 0 490

A 8:44 85 13) 0 50D

A4 8:44 83 118 0 490

A4 8:44 85 13) 0 495

A4 8:44 85 119 -500 480

PA 8:44 83 118 0 5w)

TABLE J.2

: E 8-27-84

aTD4: 150 H. 1F (0.9 VH) 117 M. TABLE J.4

PiUNT :I I : 8-27-84

RATE (F ALT (atI: IC=O TAKBFF, 57 1S.

la US C (A(L)

8SE I18 0Z (XS TI]K (Fr (X) Ilr) (P (A3 8:40 85 118 0 5mRC C (AG)

A3 8:4.0 as 118 0 50D EMTfl T1 (1) ([13) (FK4 (F!')

A3 8:40 e5 118 0 50D 833 11:28 50 60 0 100)

A3 8:40 85 118 0 5 , B33 11:28 50 65 0 10D

A3 8:40 85 117 0 B33 11:28 4.5 58 0 50

A3 8:40 85 115 0 510 B33 11:29 52 60 0 50

A3 8:40 83 118 -60D 510 B33 11:29 55 57 0 50

A3 840 85 118 -50D 5w B33 11:29 55 60 500 1(1

B33 11:29 100 60 11D0 300

B33 *11:29 98 60 100 52D

B33 11:29 98 60 151) 70D

B33 11:29 98 65 1-10 1=)

B33 11:29 98 68 151) 1240

"'-'. '. #, - L•" . . . . " 1 _ " . . - .-. ' ''' ' .. .. ., ... " ""' ,, '""'*".",',"- ? ¢ '



APPENDIX J
4.,

Cockpit Instrument Videotape Data

The videotape flight log is a collection of aircraft instrument flight
data recorded on board the helicopter. The data were videotaped for most
test events (equipment problems led to some data dropout). These results
were then transcribed into this log. The log includes:

Event The event number.

Time Time of day.

Torque X Main rotor torque in percent.

IAS (kts.) Indicated air speed (IAS) in knots.

Rate of C/D (FPM) Rate of climb and descent in feet per minute.

ALT (AGL) (FT) Altitude above ground level (AGL) In feet.

Please note: An " in the Time column indicates the helicopter is
passing over the Centerline Center microphone location. For the Rate of
C/D column a "-" indicates the descent of the helicopter.

.

4.

4. o



TABLE 1.3.4

SURFACE METEOROLOGICAL DATA

TEST DATE: August 29, 1984

TIME TEMPERATURE WINDSPEED WIND DIR. HUMIDITY
(EDT) *F (MPH) (DEGREES) %

12:30 80 6.0 170 48

12:35 80 5.0 180 55

12:40 79 5.5 15, 58

12:45 78 6.5 190 60

12:50 79 7.0 210 58

12:55 77 6.0 210 58

1:00 76 8.0 185 62

1:05 79 5.5 190 51

" 1:10 78 4.0 180 54

1:15 79 3.5 NA NA

1:20 78 NA NA NA

'2-
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.TABLE J.49 TABLE J.51

ME :8-27-4 : 8-27-4

"ATIN:LE 1.0 Vh 13D CS. MEATQ: 150 K. IA) (0.8 VH) 104 KIS.

,E OF ALI RAIE CF AL3
IOW~ IA C'j (A) '1t3 IAS CID (ML)

EV TD M Oa)1M)a ThE (M (MI) (MRO (

.121 9:50 10D 125 0 5m 123 9:57 70 1(5 0 48D

H21 9:50 1W 125 0 5W 23 9:57 73 15 0 m0

H - 21 9:50 1 130 0 505 123 9:57 75 M05 0 490

"21 9:50 95 128 0 480 123 9:57 73 15 0 495

121 9:50 98 130 0 530 123 I 9:57 70 106 0 485

EM2 9:50 100 130 0 495 In 9:57 70 105 0 495

121 9:50 99 130 0 510 I23 9:57 72 105 0 495

H21 9:50 99 128 0 5In3 9:57 71 109 0 MD

1121 9:51 99 129 -5D -3D In3 9:57 71 102 0 50D

121 9:51 98 128 0 530

TABLE J.50 TABLE J.52

DAR 8-27-84 DAIE 8-27--84

* O~tPWIM: 150 M. LED (0.8 VH) IM. KI. OPEATIG: 1D K ILE (0.8 VII) ICA KM.
i'PIIDT :1 FIIDY :1I

RATE(O ALT RAIE (F ALT
RWE lAS M (A(L) 2tum lAS CI (AG.)

EVEN~ ThE (2) WIS) (PRO) (FF vgf Tm (2) (flS) (PRO (Fr)

22 9:53 70 1W 0 4W i 10,01 71 102 0 460

122 9:53 68 103 0 465 124 10:01 65 102 0 475

122 9:53 68 103 0 4W0 124 10:01 70 101 0 3D

3 *9:53 70 tO 0 4D 124 *10:01 70 100 0 495

122 9:53 70 100 0 4W 12A 10-.01 70 1W0 0 9D

M2 9:53 70 105 0 490 124 10:01 71 1WD 0 495

12 9:54 75 105 0 48012 10:01 70 1R 0 490

122, 9:5 _.5 15 0 4 124 10:01 70 101 0

%-f



TABLE J.53 TABLE J.55

DATE -27-84 DT : 8-27-84

CURaM: 150 1. IFO (0.8 WI) 104 U"S. CFERAT : 10 M. LED (0.8 VH) 104 KS.
Pil :1 PID :1

RTE (IF ALT RATE CF ALT
" IAS M (MI) FE IAS CID (AG)

EVwrT TM (1) (KaS) (M)O (Fr) sVBm TMC M% ([S) (M)O (Fr)

125 10O(D 75 106 -500) 453 127 10-57 65 93 0 490

125 10.03 70 104 0 460 12 10:57 65 94 0 485

125 10:03 71 1U 0 490 127 *10:57 60 90 0 470

125 10.03 70 104 0 480 127 10:57 62 92 0 470

125 10:03 70 1013 0 485 IN7 10:57 62 95 0 480

125 *10:03 70 10Y. 0 485 127 10:57 58 90 0 490

125 10:.03 70 10 0 50D

125 10:04 70 101 0 510 TABLE J.56
DATE :8-27-84

125 10:.04 0 103 0 W
E5PRAW: 13314. [I (0.7 WI) 6 10Is.

125 10.04 69 10 0 515

RAE OF ALT
TABLE J.54 MOE DS C/D (AM)

Er4EN TM () (MS) (F )" (Fr)

J28 11:04 65 90 0 470
OA1KM: 1M M. UIO (0.8 WI) 104 [M(.. . .. . .

J28 11:04 65 90 0 430
F :1I

J28 11:04 60 90 0 470

RATE C ALT 3"2B 11:05 60 90 0 465
ItNRE IAS CD (AG)-

mVi1 TIMe (M (K) (I" (RO (T) J28 *11:05 65 90 0 480

126 10:06 68 102 0 460 328 11:05 62 90 0 485

16 10.06 70 102 0 470 3"2B 11:05 63 90 50 530

126 10:06 30 101 0 480 3"28 11:05 63 88 0 485

126 10:06 0 102 0 490 J28 11:05 60 88 0 490

5*,
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TABLE J.57 TABLE J.59

I1PWJi: 130 K. ID (0.7 W) 91 IM. a IU: 1ID N. I) (0.7 WD 91 IS.

RIEr :1 PALEr :1

lo W PS CI (ACL TO IAS C (AG4)
EWWI TDS ( ([ES) (Fm) (Ml DP Tim (2 [5 (R F'

J29 11:07 70 93 -3 460 J3 11:12 6. 90 0 SD

J29 11:07 60 92 0 480 31 11:12 65 9D 0 490

J29 11:07 60 92 0 490 331 11:12 63 91 0 495

329 11:07 60 92 0 470 J31 11:12 63 92 0 49D

J29 *11:07 58 90 0 470 331 *11:12 60 91 0 490

J29 11:07 60 9D 0 48D J31 11:12 60 89 0 495

J29 11:0Y7 62 87 0 48D J31 11:12 60 88 0 510

J29 11:07 62 90 0 500 .131 1112 61 9D 0 SOD

J29 11.07 65 9D 0 .D.3 112 to 05 0 sm

TABLE J.58 TABLE J.60

IK : 8-27-84
(8R-211U : 6 MM AlPIQ 57 I1.

(PMlM: 150 N. OIf (0.7 W ) 91 .
PUN :1

PUZ :1

WE (F ALT
RCA (F AT IME US CM (A)

W0 UAS CA (AGO aw TNR (2) ([C3) (0RI (FM
DPI TNC (2) ([13) 0R (F)

K4 12:41 47 57 0 690
M0 11:09 63 9D 0 4m

UW 12:41 30 57 -500 670
J3O 11:10 63 9D 0 490
-' 41 12:41 30 57 -M0 580
MD) *11:10 60 92 0 490

[Al 12:42 35 57 -70D 3D
IMD 11:10 62 91 0 48
K41 12:42 30 58 -70D 430

MD13 11:10 63 92 0 40
K41 12:42 32 5 -900 32D

MDO 11:10 63 9D 0 490 -

K41 12:42 40 57 -70D 2D

K41 12:42 30D 0 - 7

K4l1 24 30 57 -M0 100.
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TABLE J.61 TABLE J.63

DAT 8-•8-2-84

( r" 5PE.TIC.: 6 IK APIROKH 57 as.

PflDZ :1 P :1

RATE(F ALT
law AS /D (CL)RM EF ALT

owR~ lAS (M) ( (ILT) Im AS C/D (ACL)

42 12:45 45 57 0 K44 12:54 2 57 -50 m

K42 12:45 40 57 -50D 62) [44 12:54 3D 58 -I 50D

42 12:45 3D 59 -700 524 12:54 3 58 -7 420

[42 *12:45 29 58 -600 40 12:54 3) 54 -7X) 340

X42 12:45 30 58 -700 370 -80X 23)

K42 12:45 30 57 -700 23)

Z42 12:46 1 30 57 -60 220 TABLE J.64

K42 12:46 30 56 -700 II0)
E :8-2B-84

aETKN: 6 AIIFAC 57 [IS.
TABLE J.62

DM : 8-28-84

O,'A-IN: 6 D ! AtGI 57 IS. RAIE F ALT
qE UAS CD (AGOPI :I sm TD (Z) ([1i) (FR4) (Fr)

K45 LOD 5) 57 0 680RATE CF ALT
ltalE lAS C/I) (GL) [45 1:00 3D 58 -3m 62D

LWr K45 1: 3 60 - 60 53

K43 12:49 41 6 0 70-

-45 DOD 3D 58 -70D 45)
[43 12:49 46 60 -50D 670

[45 *)3 3) 56 -1) 370
[3 12:49 3D 61 -500 600

- [45 1:01 31 57 -6mO 270
K43 12:50 30 57 -500 53)

- _ - -K45 1:01 3D 61 -700 210
943 12:50 30 60 -700 460

K[45 1:01 30 57 -70D 130
K43 *12:50 40 56 -6m) 380

43 12:50 40 56 -6m 32)

K43 12:50 30 60 -5D 23D

[43 12:50 28 57 -70) 130

K43 12:50 29 9 - 70)



TABLE J.65 TABLE J.67

DM 8-2-84 WE :8-2-84

QMMAT.: 6 AEICHI 57 1.1. GAIG4M: 6 D AIROM 57 ..

:IDT 1 PIIor :2

RATE CF ALT RA E OF ALT
(E IPS C/D (.GL) IMOE lAS C/D (ACL)

EVWd ThE (Z) (1.13) (PRM (Fr) amB TME M% (M.1) (EMO (Fr)

K46 1:05 so 59 0 72D 1313 2:16 3D 56 -5m 70D

-46 1:05 35 57 -SOD 66D 3 2:16 30 58 - 0 6w

Kf46 1:05 33 60 -700 560 KM(5 2:16 30 60 -0 52)

46 1:05 3D 57 -3m 50 13 2:16 30 57 -700 440

K46 1:05 32 56 -60D 430 133 2:16 32 56 -6m 330
N - - °  ° °o ,, ---- - --

K46 *1:05 35 55 -600 330 1(153 *2:17 38 57 40W m

1.46 1:05 30 60 -6m 250 am15 2:17 40 57 -500 23

.46 1:05 30 60 -700 18) KK53 2:17 38 58 -500 100

"46 1:05 30 1 51 1 -6 1

TABLE J.68

TABLE J.66 D ..8-28-84

DWI! :8-28-&4 (FERATIG 6 LM AMNE 57 .3

OPMATIM: 6 AI YD2AC 57 M P= : 2

P=lD : 2
RA:2 CF ALT

"-QE Lis CA) (A)

RAam TDF ML (FRO ~ ') (Fr).-. RAE (IF 9Z
MWX~ IAS C/I) (A) -

LVW TIME (M (M.1) (FM.! (': 103(4 2:23 38 57 -50 7WD

1M 2:12 33 60 - 2-23 32 58 -70D 60D

10,2 2:12 2D 55 -60 510 K54 2:23 30 58 -70D 50

1.52 2:12 28 57 -100 3 1134 2:23 30 59 -60O 410

.K152 *2:12 28 55 -1 00 2 24 *2:23 30 60 -6W 32D

2:12 32 57 -70D 254 2:23 28 55 -70 230

KK(52 2:12 40 55 -60D g0 (54 2:23 40 52 -4m 130

1(154 2:24 40 57 -MD 80

A 1,

.. .



TABLE J.69 TABLE J.71

Ml= 8-D8AM4I 8-28-a

aPOM : 6 UM AOK 57 Ml3 ~aTMC: 6 AMWID~a 57 [15.

P.1 : 2 PM :2

RAE C AIX RE CF ALT
1TNOE IAS C/D (AC) 1tu~ IAS C./D (AC)

Rvw TIRE (M (E1) cEKO (FT) E Thf (2) MS1) (F1) (cm

155 2:27 32 57 -50 660 K057 2:36 40 54 0 780

W5 2:27 40 58 -6m 53) KK57 2:36 28 52 -6m 590

5 2:27 38 58 -6 480 KK57 2:36 3) 57 -700 490

115 2:27 27 60 -500 410 KK(57 2:36 30 57 -700) 420

'155 *2:27 28 56 -700 32D K57 *2:36 35 56 -700 3M)

W5 2:27 32 57 -700 230 KK57 2:37 34 57 -60D 2

115 2:28 32 55 -600 160 5 2:37 40 57 -6m 18)

115 2:28 38 57 -60D) 8D U1(7 2:37 35 52 -5W 90

TABLE 3.70 TABLE J.72

Ml= :8-384 :8E-28-8

" OAfSKl : 6 DSMl A flI 57 VS. OPEMT : ML QLJW Ar/AI1 110 045 I3.

PID :2 P=iir :1

R1 CF ALT RAME OF ALT

1t- E tAS ia ,.) 1 M l/S
Ev TDE () (1M) (F (m 5W ThE (Z) (KIS) (MO (FM)

1136 2:31 40 57 0 700 P44 1:09 N/A 56 -17 5w

1156 2:31 40 56 -3m 60D 147 1:10 N/A 43 -10 370

136 2:32 3D 59 -60 500 147 *1-10 28 43 -10o0 210

1036 2:32 2D so -6m 420 W47 1:10 18 43 -1D 110

13(6 *2:32 18 56 -6m 333 M%7 1:10 38 40 -5m 8D

1136 2:32 3D 55 -70 230

B36 2:32 38 55 -60 120

036 2:32 40 57 -s0 70
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TABLE J.73 TABLE J.75
DAME 8-28-84 DA : 8-28-84

aPMM: BIEL QM A 110 10 45 KIS. aPFEATION: EIL qI P A H 110 10 45 [.

PIID 1 P11fl :1

RATE CP ALT R-EOF MT

1TK~E IAS C/) (AMi) 1tRQE lAS CID (XL)
(Z) (KTS) (F) (Fr) EVr IW MIs) (TQ ()

W 1:13 8 90 -110 70 510 1:22 55 9 0 8O

1.18 1:13 7 83 -1200 50 m50 1:23 10 8 -6m 720

1M48 1:14 10 70 -i000 38D M 1:23 8 60

1.18 1:4 9 58 -2D 20M0 12 0 5 10 8

1M18 1:14 10 45 -1000 1 00 50 *1:23 15 so -110D 32

M5) 1:23 20 40 -lam MD
- 1 35 -7Wo 8D

m.5 1:23 30 35 -W )
TABLE J.74

DM:828-84

CF a : EEL QMrE APF { 110 45 S. TABLE J.76

F= :I IT :8-28-84

RAIE C ALT TRMClQ: EL QM APROC 110 TO! 45 [13.

"-E IAS '-- () Gunr :1
LEM~ ThE (2) (KMI) (FKh (Fr)

WA, 1:18 50 1W0 -50W 800 AIE~ OF AL
IT1IE Lis CID CAG

WA9 1:18 8 85 -10 690 EVHE4T 7hE (2) ([13) (WR4 (Fr)

M49 1:18 8 70 -i000 530 1.5 1:27 18 95 -11W0 70

WA9 1:19 7 57 -1300 4WD 1.5 1:28 5 78 -11WD 570

WA9 *1: 19 10 5) -110W 250 IM51 1:28 7 62 -102) 4140

W49 1:19 18 40 -1000) 13) 1.51 *1:28 22 57 -10 31.0

mw 1:19 55 37M )151 1:28 2D 145 -100D) 230

1.51 1:28 22 37 430 1WD

y7, -

.9, -- -_
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TABLE J.77 TABLE J.79

. M 8.-ff DME 8-2S-4

* (alPEMM: ML =i P3FDRM 110 M1 45 [1S. PlTU: ML QI AP 110 M'I 45 IS.

PWO : 2 PflDr :2

RAE CF AUF RAM OF ALT
MNE IAS C/D (ACL) S C/D (

-EIr ThME (1) (KIS) CFMY (Ml' awB~ TD' (Z) ([1M) (F~Kf (M!

M58 2:40 7 3 -1D 550 1480 2:48 74 110 0

48 2:41 5 74 -110X0 400 180 2:48 10 88 -30 670

" 8 2:41 5 58 -1200 240 40 2:48 10 70 -120D 530

* M8 2:41 30 40 -600 140 MM60 .2:48 18 61 -120D 420

mm 2:41 3D 40 -3m 70 1M0 *2:48 2) 44 -120D 290

1f4O 2:48 42 -8M

10 2:49 33 38 -600 10

1480 2:49 50 30 -50) 60

TABLE J.78 TABLE J.80

DAN :8-28-r ThDM : 8-28-M,

GATItM: EL qJIEr APR.WJ 110 1I 45 [IS. aPTIM. : EELL WIJr APFtI 110 ID 45 K1S.

P :2 POr :2

RAIE (F ALT Rai (F A
'iaE lAS C/D (XI) 'IaE lAS CID (AM)

SyV( T (2) (K1) (FFM) (Ml') i ThE (1) ([) (FK4) (')

PM89 2:44 10 88 -7W 68D 14.1 2:52 10 a -10 58

PM 2:44 15 70 -1200 560 "961 2:52 17 70 -M 470

NO 98 2:44 15 60 -121o 420 1461 *2:52 11 52 -120) 330

PM8 *2:44 2D 5D -120 32D 146 2:53 18 42 -131D 25

9m 2:44 28 40 -120D 190 1 2:53 30 42 -120D 110

148 2:44 30 43 -6W 100 m1 2:53 1 A 43 0 70

-'10324 0 38 -50 70

4 _________________________________________________________________Of_



TABLE J.81

DAR :8-2B-84

aPERATIad: ML WW APFRW] 110 I 45 M'S.

., PIDfl :2

RAIE OF ALT
lsUE IAS C/D (ACL)

EVETr ThE (Z) (Is) (F1M) (FT)

1ff 2:56 22 10) -1000 760

14W2 2:56 10 70 -110) 63)

45~2 2:56 12 62 -l000 500

2 *2:6 12 53 -lOOO 360

-: 2:56-1 41o - ,.00 T2--
!4m 2:56 32 10 -700 13)

-M52 2:57 60 42 -5m0 70

".p

''

UI
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APPENDIX K

Flight Engineer Log

The flight engineer log is the real-time on-board log of the helicopter's
instruments. The cata was taken manually at centerline center for each
event and includes:

4 Main rotor torque in percent,
-Indicated airspeed (IAS) in knots,

Rate of climb/descent in feet per minute,
Altitude above ground level (AGL) at center line center (CL-C), and
Additional comments.

.4.

i.
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TABLE K.1.1

FLIGHT ENGINEER LOG

TEST DATE: 8/27/84

EVENT M/R (%) IAS RATE OF ALTITUDE
NUMBER TORQUE (KTS) C/D (FPM) (AGL')CL-C COMMENTS
A 88 117 0 490
A2 85 117 0 490
A3 85 117 0 490 727 Th
A4 84 117 0 490
A5 87 117 0 490
A6 85 117 0 490
A7 86 117 0 490 NO CAMERA
A8 85 0 490 ,
G9 90 117 0 984
GIO 88 117 0 984
Gil 90 117 0 984
G12 90 117 0 984
G13 86 117 0 984
G14 87 117 0 984
G15 86 117 0 984
G16 88 117 0 984
H17 100 125 0 492
H18 I00 130 0 492
H19 100 130 0 492
H20 100 130 0 492
H21 100 130 0 492
122 70 104 0 492
123 72 104 0 492
124 70 104 0 492
125 70 104 0 492
126 68 104 0 492
J27 62 91 0 492
J28 64 90 0 492
J29 59 88 0 490
J30 62 92 0 480
J31 61 90 0 492
C32 22 57 700 440
B33 100 57 1200 400 - RPM DROP
C34 35 57 600 440
B35 100 57 1500 440 - RPM DROP
C36 30 57 800 440
B37 100 57 1100 400 - RPM DROP
C38 25 57 700 440
B39 100 57 1500 400 - RPM DROP
C40 35 57 500- 450
B41 100 55 1400+ 380 - RPM DROP
C42 45 55 400- 410
B43 100 50 1200+ 410 - RPM DROP
C44 38 53 700- 400
B45 100 52 1300+ 400

-'" " " " r " " . "" "" . """- - ' " ,*" ." " '' .". ' '."- ' "" ' ' "" "* " " - - '- " -* " -" "-' -
% ** **,*.* ',' ,-. "-'"e - -4p*-.*- -, . - -.- .- '.,'' : . . . ,". " ..



TABLE K.1.2

FLIGHT ENGINEER LOG

TEST DATE: 8/27/84

EVENT M/R (Z) IAS RATE OF ALTITUDE
NUMBER TORQUE (KTS) C/D (FPM) (AGL')CL-C COMMENTS

C46 28 57 600- 440
B47 100 57 1600+ 400 (RPM)
C48 18 60 900- 400 RPM + (102%)
B49 100 57 1200+ 380
C50 32 57 500 420
B51 100 54 1200 400 (97% Nr)
B52 100 55 1500 400 97%

HEADING
E300 12 0 300
E301 30 0 300
D300 30 300
E345 12 345
D345 30 345
E030 30 030
D030 30 030
E075 12 075
E120 31 120
E165 12 165
D165 30 165
E250 12 250
E250 12 250
F250 84 5'
P300 85
F345 85

4.
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* . - .*.',*.*.******' j- * . . . . . . . . . . .
. . .. . . . . . . . . . . . . . . . . . . . . . . .



TABLE K.2.1

FLIGHT ENGINEER LOG

TEST DATE: 8/28/84

EVENT M/R (Z) IAS RATE OF ALTITUDE
NUMBER TORQUE (KTS) C/D (FPM) (AGL')CL-C COMMENTS

AA-1 86 118 0 490
AA-2 86 117 0 480
AA-3 84 119 0 480
AA-4 86 117 0 490

-.- AA-5 84 117 0 480
AA-6 86 118 0 500
AA-7 84 117 0 480
AA-8 85 117 0 480
CC-9 25 57 700 400
BB-11 100 58 1200 480
CC-12 26 58 700 440
BB-13 100 60 1250 480
CC-14 22 55 900 400
BB-15 98 57 1100 440
CC-16 27 58 800 420
BB-17 97 58 1050 440
CC-18 32 57 700 375
BB-19 97 57 1100 500 100'AT ROTATION
CC-20 32 57 700 440
BB-21 100 57 1200 500 100'AT ROTATION

4- CC-22 36 57 800 390
BB-23 100 60 950 520 100' AT ROTATION
CC-24 29 57 750 440
BB-25 100 62 1000 490 100' AT ROTATION

SWITCH PILOTS
AZ26 85 117 0 490'
AZ27 88 119 0 530' COMP. ALT. STG
AZ28 87 119 0 520'
AZ29 86 117 0 525'
AZ30 88 117 0 530'
CZ31 32 57 650- 430
BZ32 100 57 1200+ 450
CZ33 30 58 800- 440
BZ34 100 56 1300+ 445
CZ35 28 57 700- 400
BZ36 100 57 1200 480
CZ37 27 62 750 440
BZ38 100 57 1000 450
CZ39 30 55 650 380
BZ40 100 55 1400 480
KZ41 32 56 700
KZ42 28 57 750 460
KZ43 33 56 600 400
KZ44 27 58 650 440
KZ45 29 55 600 400
KZ46 35 75 600 400

d



TABLE K.2.2

FLIGHT ENGINEER LOG

TEST DATE: 8/28/84

EVENT M/R (Z) IAS RATE OF ALTITUDE
NUMBER TORQUE (KTS) C/D (FPM4) (AGL')CL-C COMMENTS

M447 18 45 1000 300 NR+
M48 05 70 1200 450 NR+
M449 09 54 1300 350 NR+
M450 8 58 1200 450
M451 12 0 0 400

p- DAVE CP- BOB
*KK52 28 57 700 360

KK53 36 57 700 350
KK54 28 60 750 375

*KK55 22 55 700 390
KK56 20 56 700 375

* K057 34 55 700 375
MM4158 6 65 1200 375 NR+
1.459 20 50 900 375
14M60 28 50 900 350
MK4161 20 50 850 400
14M62 14 60 950 450
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TABLE K.3

FLIGHT ENGINEER LOG

TEST DATE: 8/29/84

EVENT M/R (Z) IAS RATE OF ALTITUDE
NUMBER TORQUE (KTS) C/D (FPM) (AGL')CL-C COMMENTS

BY-i 60 1000 800 98% RPM
CY-2 60 800 700
BY-3 60 1000 750
CY-4 55 700 650
BY-5 60 1300 730
CY-6 55 600 600

EY120 13% 73 F
DY120 30% 73 F
EY165 13% 73 F
DY165 30% 73 F
EY210 13% 73 F
DY210 30% 73 F
DY255 13% 73 F
EY300 30% TIME MARK 953 00 SEC 73 F
DY300 13% 73 F
EY345 30% 73 F
DY345 13% 73 F
EY030 30% 76 F
DY030 30% 76 F
DY075 30% 76 F
DY120 30% 76 F
BY-7 100% 60 1200 1000
CY8 35% 55 700 700
BY9 100% 55 1000 1000
CYlO 34% 56 700 700
BY11 100% 57 1100 1150
CY12 34% 55 650 700
BY13 100% 55-70 1200 1200
CY14 32% 56 700 700
BY15 99% 55 1100 1200
CY16 34% 58 600 700
BY17 98% 57 1000 1200
CY18 32% 57 600 700
AY19 117 490
AY20 84% 115 440-490
AY21 88% 118 450-490
AY22 86% 120 460-500
AY23 88% 122 520-550
AY24 88% 118 510-520
AY25 90% 119 490-590
AY26 80% 119 520-540
AY27 82% 118 530-
AY28 84% 118 510
AY29 88Z 117 530
AY30 88-92 115 540

-4. . . . :,. ,. , . . . . . .. .. .. . . . . ... . . .. , . .



APPENDIX L

Suvinary EPNT Certification Levels

The suumary EPNL certification level tables show EPNL data for each test
run in a series at three microphone sites: right sideline, centerline
center, and left sideline. Averages are presented for each test run as
well as for each microphone site. Most Importantly, an average for the
whole series is presented; that number represents the EPNI. certification
number. The standard deviation and the 90% confidence level (C.I.) are
also presented, both by microphone and for the three-microphone average.
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TABLE L.1

SUMMARY EPNL CERTIFICATION LEVELS (DB)

TEST DATE: 8-27-84

OPERATION: 150 M FLYOVER--TARGET IAS=117 KTS--0.9 VH

PILOT: 1

EVENT RIGHT CENTER LEFT
NUMBER SIDELINE SITE SIDELINE AVERAGE

Al 86.60 87.20 87.40 87.07
A2 86.60 87.20 87.20 87.00
A4 86.60 87.20 87.90 87.23
A5 85.50 86.60 87.10 86.40
A6 86.30 86.60 87.10 86.67
A7 86.30 86.30 87.20 86.60
A8 86.30 86.80 87.40 86.83

AVERAGE 86.31 86.84 87.33 86.83

*. STD.DEV. 0.39 0.36 0.28 0.29

90% C.I. 0.29 0.27 0.21 0.23

TABLE L.2

SUMMARY EPNL CERTIFICATION LEVELS (DB)

TEST DATE: 8-28-84

OPERATION: 150 M FLYOVER--TARGET IAS-117 KTS-0.9 VH

PILOT: 1

. EVENT RIGHT CENTER LEFT
NUMBER SIDELINE SITE SIDELINE AVERAGE

AZ27 86.70 87.70 87.80 87.40
AZ28 86.40 87.90 87.80 87.37
AZ29 86.10 87.70 87.50 87.10
AZ30 86.00 87.60 87.70 87.10

AVERAGE 86.30 87.73 87.70 87.24

STD.DEV. 0.32 0.13 0.14 0.16

90% C.I. 0.37 0.15 0.17 0.22



TABLE L.3

SUMMARY EPNL CERTIFICATION LEVELS (DB)

TEST DATE: 8-28-84

OPERATION: 150 M FLYOVER--TARGET IAS=117 KTS--0.9 VH

PILOT: 2

EVENT RIGHT CENTER LEFT
NUMBER SIDELINE SITE SIDELINE AVERAGE

AA2 86.40 87.60 87.30 87.10
AA3 86.60 88.20 87.20 87.33
AA5 85.60 87.00 87.30 86.63
AA6 86.40 87.40 87.10 86.97
AA7 85.20 87.40 87.20 86.60
AA8 86.80 87.10 87.70 87.20

AVERAGE 86.17 87.45 87.30 86.97

STD.DEV. 0.63 0.43 0.21 0.30

. 90% C.I. 0.51 0.35 0.17 0.27

TABLE L.4

SUMMARY EPNL CERTIFICATION LEVELS (DB)

TEST DATE: 8-29-84

OPERATION: 150 M FLYOVER--TARGET IAS=117 KTS--0.9 VH

PILOT: 2

EVENT RIGHT CENTER LEFT
NUMBER SIDELINE SITE SIDELINE AVERAGE

AY19 88.80 86.10 88.40 87.77
AY20 88.00 87.10 88.30 87.80
AY21 87.70 86.90 89.00 87.87
AY22 NA 86.50 NA 0.00
AY23 87.60 87.50 89.00 88.03
AY24 NA 88.00 NA 0.00
AY25 87.60 87.40 89.00 88.00
AY27 NA 87.60 89.00 0.00
AY28 85.80 86.60 88.30 86.90
AY29 87.30 87.00 88.00 87.43
AY30 85.70 86.70 88.40 86.93

AVERAGE 87.31 87.04 88.60 87.59

STD.DEV. 1.06 0.56 0.40 0.45

90% C.I. 0.71 0.30 0.25 0.33

:Ja % •



TABLE L.5

SUMMARY EPNL CERTIFICATION LEVELS (DB)II TEST DATE: 8-27-84

OPERATION: TAKEOFF--TARGET IAS-57 KTS--ICAO

PILOT: 1

EVENT RIGHT CENTER LEFT
NUMBER SIDELINE SITE SIDELINE AVERAGE

B33 87.00 86.50 86.60 86.70
B37 NA 86.10 87.10 0.00
B39 86.70 86.80 87.50 87.00
B41 86.00 86.30 86.90 86.40
B43 85.70 87.40 85.70 86.27
B45 85.90 87.00 87.00 86.63
B47 86.40 87.30 87.30 87.00
B49 86.50 86.70 87.20 86.80
B52 85.70 86.20 86.70 86.20

AVERAGE 86.24 86.70 86.89 86.62

STD.DEV. 0.48 0.47 0.53 0.31

901 C.I. 0.32 0.29 0.33 0.22

TABLE L.6

SUMMARY EPNL CERTIFICATION LEVELS (DB)

TEST DATE: 8-28-84

OPERATION: TAKEOFF-TARGET IAS-57 KTS--ICAO

PILOT: 1

EVENT RIGHT CENTER LEFT
NUMBER SIDELINE SITE SIDELINE AVERAGE

BZ32 86.00 86.20 87.40 86.53
BZ34 86.50 86.30 87.50 86.77
BZ36 85.90 86.70 87.70 86.77
BZ38 85.50 86.30 86.70 86.17

S" BZ40 85.70 86.50 87.60 86.60

AVERAGE 85.92 86.40 87.38 86.57

STD.DEV. 0.38 0.20 0.40 0.25

90 C.lI. 0.36 0.19 0.38 0.26

-o



TABLE L.7

SUMMARY EPNL CERTIFICATION LEVELS (DB)

TEST DATE: 8-28-84

OPERATION: TAKEOFF-TARGET IAS-57 KTS-ICAO

PILOT: 2

EVENT RIGHT CENTER LEFT
NUMBER SIDELINE SITE SIDELINE AVERAGE

BB11 86.60 88.40 87.80 87.60
BB13 86.40 88.80 88.30 87.83
BB15 87.00 87.10 86.70 86.93
BB17 86.40 87.00 86.40. 86.60
BB19 85.70 86.60 86.40 86.23
BB23 86.50 88.50 87.60 87.53
BB25 87.00 87.70 87.80 87.50

, AVERAGE 86.51 87.73 87.29 87.18

STD.DEV. 0.44 0.86 0.77 0.59

90% C.I. 0.32 0.63 0.57 0.47

TABLE L.8

SUMMARY EPNL CERTIFICATION LEVELS (DB)

TEST DATE: 8-29-84

OPERATION: TAKEOFF--TARGET IAS-57 KTS--ICAO

PILOT: 2

EVENT RIGHT CENTER LEFT
NUMBER SIDELINE SITE SIDELINE AVERAGE

BY3 87.80 88.40 88.40 88.20
BY5 87.20 89.10 88.50 88.27
BY9 87.30 89.30 90.10 88.90

BY11 87.00 88.40 NA 0.00
BY13 87.50 88.30 88.30 88.03
BY15 87.20 92.40 89.60 89.73
BY17 87.50 89.90 88.80 88.73

L AVERAGE 87.36 89.40 88.95 88.64

STD.DEV. 0.26 1.45 0.73 0.63

90% C.I. 0.19 1.06 0.60 0.57

,,U.t



TABLE L.9

SUMMARY EPNL CERTIFICATION LEVELS (DB)

TEST DATE: 8-27-84

OPERATION: 6 DEGREE APPROACH--TARGET IAS=57 KTS--ICAO

PILOT: 1

EVENT RIGHT CENTER LEFT
NUMBER SIDELINE SITE SIDELINE AVERAGE

C32 91.90 91.30 NA 0.00
C34 91.10 92.90 88.10 90.70
C36 91.70 91.90 NA 0.00
C38 91.70 93.00 NA 0.00
C40 90.40 93.70 87.90 90.67
C42 88.90 93.00 87.40 89.77
C44 90.60 93.00 87.10 90.23
C46 92.40 92.70 86.60 90.57
C48 90.50 90.60 86.50 89.20
C50 90.80 92.50 86.90 90.07

AVERAGE 91.00 92.46 87.21 90.17

STD.DEV. 1.00 0.93 0.62 0.55

90% C.I. 0.58 0.54 0.45 0.43

TABLE L.10

SUMMARY EPNL CERTIFICATION LEVELS (DB)

TEST DATE: 8-28-84

OPERATION: 6 DEGREE APPROACH--TARGET IAS=57 KTS--ICAO

PILOT: 1

EVENT RIGHT CENTER LEFT
NUMBER SIDELINE SITE SIDELINE AVERAGE

CZ31 90.40 93.00 87.60 90.33
CZ33 90.80 93.00 87.00 90.27
CZ35 91.70 93.00 86.40 90.37
CZ37 90.90 92.60 85.90 89.80
CZ39 88.40 92.10 87.80 89.43

AVERAGE 90.44 92.74 86.94 90.04

STD.DEV. 1.23 0.40 0.80 0.41

90% C.I. 1.18 0.38 0.76 0.44



TABLE L.11

SUMMARY EPNL CERTIFICATION LEVELS (DB)

TEST DATE: 8-28-84

OPERATION: 6 DEGREE APPROACH--TARGET IAS=57 KTS--ICAO

PILOT: 2

EVENT RIGHT CENTER LEFT
NUMBER SIDELINE SITE SIDELINE AVERAGE

CCIO 92.10 92.90 85.70 90.23
CC12 90.90 92.90 86.10 89.97
CC14 88.50 90.40 NA 0.00
CC16 90.40 90.40 85.00 88.60
CC18 90.80 93.40 85.80 90.00

CC20 91.80 92.90 87.00 90.57
CC22 90.10 93.50 88.70 90.77
CC24 91.50 93.20 86.40 90.37

AVERAGE 90.76 92.45 86.39 90.07

STD.DEV. 1.14 1.29 1.19 0.71

90% C.I. 0.76 0.86 0.88 0.56

TABLE L.12

SUMMARY EPNL CERTIFICATION LEVELS (DB)

TEST DATE: 8-29-84

OPERATION: 6 DEGREE APPROACH--TARGET IAS=57 KTS--ICAO

PILOT: 2

EVENT RIGHT CENTER LEFT
NUMBER SIDELINE SITE SIDELINE AVERAGE

CY2 90.70 92.10 86.10 89.63
CY4 92.10 92.90 87.20 90.73
CY6 91.20 92.80 NA 0.00

* CY8 92.10 92.80 87.60 90.83
CYlO 92.30 93.60 86.90 90.93
CYI2 91.90 92.30 86.70 90.30
CY14 92.60 92.80 87.10 90.83
CY16 90.60 93.30 87.90 90.60
CY18 89.10 92.60 87.40 89.70

AVERAGE 91.40 92.80 87.11 90.45

STD.DEV. 1.11 0.46 0.56 0.52

90% C.I. 0.69 0.28 0.37 0.37

U% , +' °.' , - . . .. . .. - - - - . - , . . . . .



TABLE L.13

SUMMARY EPNL CERTIFICATION LEVELS (DB)

TEST DATE: 8-28-84

OPERATION: 6 DEGREE APPROACH--NO GUIDANCE

.~.1PILOT: 1

EVENT RIGHT CENTER LEFT
NUMBER SIDELINE SITE SIDELINE AVERAGE

K41 91.80 93.10 86.50 90.47
K42 92.10 93.00 86.70 90.60
K43 90.60 92.30 87.00 89.97
K45 91.10 93.30 87.10 90.50
K46 90.20 93.20 87.90 90.43

AVERAGE 91.16 92.98 87.04 90.39

STD.DEV. 0.80 0.40 0.54 0.25

90% C.I. 0.76 0.38 0.51 0.26

TABLE L.14

SUMMARY EPNL CERTIFICATION LEVELS (DB)

TEST DATE: 8-28-84

OPERATION: 6 DEGREE APPROACH--NO GUIDANCE

PILOT: 2

4_ EVENT RIGHT CENTER LEFT
NUMBER SIDELINE SITE SIDELINE AVERAGE

KK52 89.40 90.30 84.90 88.20
KK53 90.60 93.40 86.50 90.17
KK54 90.60 92.40 86.90 89.97
KK55 91.40 90.60 86.00 89.33
K 'K56 90.50 89.90 84.70 88.37
KK57 91.70 92.40 87.20 90.43

AVERAGE 90.70 91.50 86.03 89.41

STD.DEV. 0.80 1.42 1.04 0.95

90% C.I. 0.66 1.17 0.85 0.85

4,



APPENDIX M

A-Weighted Time Histories

Slow-response A-veighted time histories for the centerline microphone
location are contained in this appendix. Other time histories are on
file. The x-axis is time in seconds. Each segment between the heavyBblack vertical lines equals 12 seconds. The y-axis shows A-weighted sound
level in decibels. Each segment between the heavy black horizontal lines
is 5 dB. A reference value of 70 dB is marked on each graph. A dark
horizontal line was drawn to indicate a 10 dB drop from the peak noise
level. Tables are presented for each test run, in alphabetical order.
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TABLE M.1

A-WEIGHTED TIME HISTORIES
TEST SERIES A

150 m. FLYOVER -- TARGET IAS 117 kts. -- O.9Vh

Al A2 A3 A4
ALL. AL i AL AL.(dB) ' (dB) (dB)

(dB).70 -- 770-- 7 -

12 12s ts tme 12s time tm

AS A6 A

d )I I fI(dB) (dB),
7 . 7.0 7

"12s time' 12s. time 12s time

, 1, % " %. • • . '. -. -. .. - " . ..A. ..

'* N * --- • '  - . .. . . . .- . . . . . ." A""6: :-:--A.8
: , .. ,..1 ... ,.AL , .. 1: AL.. ., .. : . .. . .. AL.:._.. . ,-, -. ,,,-.. . . . . .. . . .. . .,: . .
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TABLE M.2

A-WEIGHTED TIME HISTORIES
TEST SERIES AA

150 m. FLYOVER -- TARGET lAS 117 kts. -- 0.9 Vh

AAl AA2 AA3 AA4

AL AL AL AL i
(d)(-dB) (dB) (dB) -

*70- 70-- 70- 70-

12s time 12s me12s time 12s time

* AA5 AA6 AA7A8

AL ALB AL.A
(dB) dB) dB).(dB)

70- 70- 70- 70-

12s- tim-e 12S time 12s time 2---s I time



TABLE N.3.5

LEI MOVER PR(]P 1_TICN - FNL

SERBES AZ- 15(14 LID (.9mff) Pnii 1
SERIES G - 30M IU) (O.90H) P1" 1
j..U.

(FERATIN IC 5 MIC MIC 4 WEEQIID
WMAN ALT AVERAGE

SERIES AZ Nm 4 4 4
469' (0.9h) AVG PNLr 88.4 89.6 88.8 88.93

SID EEV= 1.2 .6 .3

SEBS N-G 7 7 7
994' (0.9%H) AVG PNL- 82.4 82.1 82.6 82.37

SID LE= .4 .5 .7

K= AdB / LG( 994/469) &dB =6.57

K= 6.57/.326

K= 20.13

.. . . .. . . . .. . . .. v*



TAKE N.4.1

LEMK FLM P2AGDIM - AL

SWE AY- MD 1U) (0.9"W) P=o 2
OW G - 3034 WO (0.9PMH PIID 1

AL
OPAENMC 5 KE 1 MMC 4 g

WM AIX ARHAGE

477' (0.9Yh) AW AIj 76.9 77.1 77.7 77.23
SIDIE'- 1.4 1.1 1.1

MEGN. 7 7 7
994' (0.9%) AVG Alp 7.6 70.3 70.9 70.60

S1DMJ. .7 .6 .7

[- AdB/lf0G(994/477) AdB 6.63

Im 6.63/.319

Kim 20.79

TAKE N.4.2

SEP AY- 151.4 M. (0.9VH) Pnwr 2
SG - 3M4 1KO (0.9M'YH PUNO 1

NiL
aPIAMKE5 14!C I KE4 iWxMW

MOA AIX AVEACE

~AT Na 10 11 11
477' (0.9Yh) AG MHW .9 7.7 87.9 88.5 88.04

S1D V6 .7 .7 .6

Sf=GNo 7 7 7
994' (0.9Vh) AWG MlI 83.3 82.9 83.7 83.3D

'B SDWe .2 .4 .3

Li KAdB IDcG 94477)AB47
Kim 4.74/.319

Km 14.8
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APPENDIX N

Air to Ground Propagation Analysis Tables

The tables that follow compare each of the 150 meter level flyover test
series (that is, A, AZ, AA and AY) to the 300 meter level flyover test
series (G) for the AL, EPNL, SEL, PNLT , and PNL metrics. As measured
data for centerline center, sideline leYt, and sideline right microphone
sites are given along with the sample size, average, and standard
deviation. A-welghted average of the three microphones is computed and
the change in dR is calculated. Finally, the propagation constant (K) is
calculated and given at the bottom of each table. The reader may consult
Section 8.8 for a full description and summary of the analysis.
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TABLE M.13

A-WEIGHTED TIME HISTORIES
TEST SERIES CZ

6 DEGREE APPROACH -- TARGET lAS 57 kts. -- ICAO

CZ31

AL CZ33CZ13

(dB) ALAi d)

70- 70-- --- 70--.

129 2D 2 time 12a time

CZ3 7 CZ39

AL A

(dB) (BK

7070

12a time 12a time



TABLE N.12

A-WENIGHT TIM HISTORIES
TEST SERIES CT

6 DEGREE APPROACH - TARGET lAS 57 kta. -ICAO

CY2 CY4 lo

AL I* ~AL AL
03)) AL

70~ ~ 70- 70 ---

U, 1 T

12s tim 12s time 12. time

CTY12 CY 14
AL 

A
USl)

70 70-

1~~~- 141.....

12. tint 12a im



TABLE M.11

A-WEIGHTED TIME HISTORIE3
TEST SERIES CC

6 DEGREE AP?ROACK'- TARaET lAS 57 kts.i. ICAO

CC 10 CC 12

AL AL
CC9 (dB) (dB)

AL
(0B)

70 -
70j 70-

IL!
12s time 2 time

CC 18
CC14CC1

AL I f - AL (E
(dB)' (dB)

70--;- -70

J~L time LL 2L \81a
CC22

CC20 1 CC24

I -T

Us tie 12 tim 1 . 2' s-170-e

Ii'' ii
I lt4. -- I -

-~ -~ ~ 11 !I



TA3LE M.10

A-WEIGHTED TIME HISTORIES
TEST SERIES C

6 DEGREE APPROACH -- TARGET lAS 57 kts. -- ICAO

C44 C46
AL AL
* dB --- -(dB) C48

I AL
(-dB)

-44

N 12s

C50
'S AL

(dB) I

70--

12s time



TABLE M.9

A-WEIGHTED TIME HISTORIES

TEST SERIES C

6 DEGREE APPROACH -- TARGET IAS 57 ktso -- ICAO

C32 C34 C36
AL (dB) ... ALAL _. .j. , ..

(dB) I J (dB)i

70 -70 70

12 time 1 tie1stm

"0 - 7 0 "70, :

I I I.

time -timeI

12s time 12s time 12s time

C....~ C40 ALC42 .
ALI 4Ld) (dB) '

--;I - : .;  i ' ' •( B " -', .B ' )- ! );

.1- i::- 0 -i t: ' / 0
1 I 70......t.i

' I2 ' Im S:;

I I F .

I L F
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TABLE M.8'

A-WEIGHTED TIME HISTORIES
TEST SERIES BZ

* TAKEOFF -- TARGET lAS 57 kta. -- ICAO

BZ2BZ34 BZ36

(dB) (ddB)A
7..70 - I70-

a i1atime 128 time

BZ38 BZ40
AL ~g eAL

OB) (0l)

70 I 70-

Tatime 1atim

P ,



,F TABLE M.7

A-WEIGHTED TIME HISTORIES
TEST SERIES BY

TAKEOFF -- TARGET IAS 57 kts. -- ICAO

BYI BY3 BY7

AL AL IAL

(0B) .(dB) I(dB)

70-7 70-- -- L

12s time 2s time 12s time

BY9 BYII YI

AL AL A
(0B) (dB~t~- A

70 70-T 70j

12s time 12S time 12s time

'4 - -. I-



TABLE M.6

A A-WEIGHTED TIME HISTORIES

-- TEST'SERIES B
TAKEOFF --TARGET lAS 57kts. -'T'CAO ,

Bill BB13

AL! 2j AL' BB15
(dB) 'I(dB) - A

(dB)
70...7' -O 70-

~tim

12s time 12s time lime

BB17 BI

AL .BB2 I
(dB) AL

I (dB) >1AL

70~ 70-(dB)70-0

-q~~_ ..4
1s time t ime 2s timel

BB23

AL T

(dB) IAL

70~ (dBLj
70

12 im 2 ime

* * I ..i _ *1 *



TABLE M.5

A-WEIGH4TED TIME HiITORIE
TEST'SERIES B

TAKEOFF -- TARGET IAS 57 kts. -~ICAO

845 847 949
AL- AL4 L1

(dB) I dB)1 I(dB)T
70-i-] *~-- 70

T.'

12s time 12 time I~ tm

B51 B52
AL AL *.
(dB) (dB) *--!

70-- 70.-

12k time 12s time
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TABLE M.4

A-WEIGHTED TIME HISTORIES
TEST FERIES B

TAKEOFF -- TARGET IAS 57 kts. -- ICAO

833 B35 B37

AL AL 1 AL
(aB) 8), (dB)7 0 .. . . ... ' . . ! l I !

70o- i 71 70

12s time 12s time 12s time

B39 841 B43

AL AL 1 I AL,(dB) (dB) (dl

I It70'- Q 70 I

S12s time 12s time 1Stm

,L-A

, I"

I

4 *' ' ' k . L . , ' " ' ', . . ' 
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TABLE M.3

A-WEIGHTED TIME HISTORIES
TEST SERIES AZ

150 M LOVER -- TARGET IAS 11.7 kta. -0.9 Vii

AZ26 AZ27
AL AL!A2(0 (BI AL( d B ) -( d B )
70--- 70-:

* 70

Alil

Iis~ time 129. 12s4 tim

AZ29
AZ30AL AWd)i ALB

70-1 70 ~.

I1 Allm.

Q5 imeI -2s time

I



TAN.E N.3.3

LEVEL RXER lPPT - SEL

SES AZ- 151M LFO (0.9VH) PMID 1
EIES G - 30M IM (0.9"VH) PFM I

(PERA1 MlC 5 MIC 1 HIC 4 WEQ(
MEAM ALT AVEAGE

SIER AZ No 4 4 4
469' (0.9Yh) AVG SEL. 83.6 84.2 83.9 83.90

SI! 1EV- .4 .3 .4

SERIESG N- 7 7 7
994' (0.9h) AVG S- 80.5 79.9 80.8 80.40

SI! 1EV- .3 .4 .3

Y= AdB/I ( 994/469) cB =3.50

K= 3.50/.326

Km 10.73

TAKE N.3.4

IEV ,OVER 'P.ATI - RUM

SER AZ- 15CM IA) (0.9vffi) PMo 1
IESG - 3o1M IFo (0.9M ) PILr 1

RNUM
CRATTN lWC 5 HMic 1 C 4 MGM
MEAN ALT AVEAGE

SERIMAZ N, 4 4 4
469' (0.9h) AVG RTM. 89.5 90.7 90 90.07

SI! 1EV- 1.3 .8 .3 *

SEIESG Nw 7 7 7
994' (0.9Vh) AVG RUM. 83.6 83.4 83.8 83.60

SID1E'- .4 .7 .6

K AdB / LOG (994/69) AdB 6.47

Km 6.47/.326

K, 19.82



TAKE N.3.1

LEV FWL IXIEP.GATU N - AL

SBIE AZ- 1M1 1K (0.9P"H Pnor 1
M G - 3OM 11 (0.9.,) PEN 1

AL
RATKC 5 m 1 M[C 4 IrEDUMl

?MAN AIX AVERAM

SEIESAZ N- 4 4 4
469' (0.9h) AVG AL- 76.1 76.9 76.4 76.47

S"Dm = 1.2 .6 .3

SER I G N- 7 7 7
994' (0.9Vh) AVG AL- 70.6 70.3 70.9 70.60

SID IE= .7 .6 .7

K- d / L ( 994/469) AdB - 5.87

F.- 5.87/.326

K. 18.00

TANLE N.3.2

IEVEL FL,1 R PMATIM - iHL

SAZ- 15C4 L) (0.9'V) Pi 1
SERIE G - 30C14 IA (0.90MH) PIDr 1

R'-" TKtt4 Mic 5 mC 1 MMC 4 WED=m
WM I ALT AVlGE

SEIM AZ N= 4 4 4
469' (0.9Vh) AG H 86.6 87.7 87.3 87.20

SWi lv .7 .2 .3

S G N- 7 7 7
94' (0.9Yh) AG HH. 83.3 82.9 83.7 83.30

Sm IE- .2 .4 .3

K- Ad / LOG (994/469) AdB - 3.90

Kw 3.90/.326

K- 11.96

lk



TARE N.2.1

IEYEL RMYE PKPAGGIK - AL

SRM A- 15C1 IF) (0.9VH) PM 2
MM C - 30q IM (0.9fVf) PMIo 1

AL
CPERAM IC 5 MIC 1 MIC 4 WEGKMIH
MEAN ALT AVERAGE

SERI SAA N= 6 6 6
425' (0.9Vh) AVG AL- 77.6 77.7 77.9 77.73

SID V- .5 .5 .5

SiM SG N- 7 7 7
994' (0.9Vh) AVG ALw 70.6 70.3 70.9 70.60

SID Mr- .7 .6 .7

Y,- AdB / LOG ( 994/425) AdB - 7.13

K- 7.13/.369

K- 19.33

TAME N.2.2

LEVEL FLD1R HPMTI0( -F?

M S AA- 15C LE) (0.9M) PMr 2
MW S G - 301 1M- (0.") PMLr 1

CIERAT[N MIC 5 MEC 1 MIC 4 IEGEMWh
WEAN ALT AVERAGE

RIES AA N. 6 6 6
3' (0.Wvh) AVG El.' 88.1 88.5 88.7 88.43

SID V- .2 .5 .3

IESG N= 7 7 7
(0.9h) AVG EL. 83.3 82.9 83.7 83.30

SID LV- .2 .4 .3

K- AdB / W (994/425) hdB=5.13

Ka 5.13/.369

Ku, 13.91



TM ANN.1.5

LVEL FLUVE FROPAGGTI - N

SERIE A - 15CM LFO (0.9'VH) PM10r 1
SERIs G -3M LF (o.9*H) P=or 1

FERATE4 lIC 5 Mc i1 C 4 IE D

MEAI ALT AVERAGE

SERIES A N- 7 7 7
417' (0.9%) AVG Rib= 90 89.9 90.4 90.10

SID IEV= .6 .4 .5

SERIES G N 7 7 7
994' (0.9Vh) AVG PNLf= 82.4 82.1 82.6 82.37

SID DEV= .4 .5 .7

K= AdB / UX (994/417) AdB 7.73

K= 7.73/.337

K= 20.5o

NR

V.1.,

-N
p $ * . ,- . . . . " -,-=.. ; . . '- " - . : .- ' " ' " .- .'-.-. . .. * " -. *. . " " "



TAB E N.1.3

L.EVEL MOVNER PPGATrCN - SEL

SEI A - 15CM 11 (0.9fVHl) FM 1
MM G - 30MM LED (O.9*VH) P=IIo 1

SEL
aEATEN MIC 5 mIC1 MC 4 MGM}lIE
MEAXALT AVEGE

SIESA N- 7 7 7
417' (0.WVh) AVG SEL 84.7 84.9 85.3 84.97

sr S1 EV. .5 .4 .4

SEIES G N- 7 7 7
994' (O.gVh) AVG S 80.5 79.9 80.8 80.410

ST IIDE'V .3 .4 .3

K- AdB / LOG (994/417) AdB - 4.57

K- 4.57/.337

K- 12.11

TABE N.1.4

LEE FLUE ROACC - H4 M

SWS A - 15(CM IM (0.9"#,) P=or 1
44 IS G - 30M IM (0.M'H) PI=O 1

aATI M[C 5 miC 1 MIC 4 MG(1IM
MEW AIT AVERAGE

.IP A N= 7 7 7
4 417' (0.9Vh) AVG ft41d4 91.2 91.1 91.6 91.30* SID N- .7 .4 .7

Sff= G No 7 7 7

994' (0.9h) AVG RL7h 83.6 83.4 83.8 83.60
s1D m- .4 .7 .6

K- AdB / LOG (994/417) AM. 7.70

Ka 7.70/.337

Km 2D.41

• - 4 . . , -.. ...',,,-'.. . . .- .. . *. >:.' .• , .- "-." ." . ,, . . ....--- ,' -,-. 4L'...



- - 6

TARE N.4.3

EIZVE LM, PFLA1U N - SE

SEWA- M LID (0.900 PM 2
M G - MW IF (0.9MVH PI 1

ATM5 IE1 1 41C4
W ALT AVE"

so a1N 11 11 11
477' (0.9%) AV S, 84.3 84.4 85.1 84.60

S ) J= .6 .7 .6

G No 7 7 7
994' (0.9h) AVG SEJ= 80.5 79.9 80.8 80.40

S)DEeV- .3 .4 .3

[m AdB / I(M99/477) AdB 4.2D

K- 4.2/.319

Z- 13.17

TAR N.4.4

LEEL - - M2M

S AY- 1 51 12 (0.9'%M) F=~r 2
SMW G - 30CH LIV (0.9) PM 1

"ag = MIE5 IUi I f fC4 II!
*V IUALT AVE"E

SEI aX N. 11 11 11
: 477/' (0.g'h) A~~ . -0.4 90.8 91.5 90.90

s" $ -i 1.2 1.1 1.1

SIMM G N. 7 7 7
994' (0.9%) A RC?. 83.6 83.4 83.8 83.60

S• of- .4 .7 .6

Z- AS LOG( 994/477 )dB M

- 7.3/.319

K 22.89

-'"-m. • • • - ,, ... ; , : " " ; ;--', -- ; ' '; -- "" " - "- ;-', . 4' " , .' ' . .' . .' . " -
"

ra I r m ' . ...i o , 7.: , :.- - :' li l.. n. ar_.l: i.,l Iri~e t~ .]- - lZ La , l :l --. 1 -- L~f & - *JI - * L" ' A -"



ThH. N.4.5

LUM PU R PKMAT - HL

SAY- 15CM 1K) (0.90MH PMID 2
S G - 3oM4 LK (0.9%W) POW I

MIL
aP ATEN ME 5 PM 1 NEC4
MAN ALT AVE=

If AY N. 11 11 1
477' (0.99h) AVG Ri. 89.4 89.6 9O.3 89.77

SD 1v- 1.4 1.1 1.1

'.4 G N. 7 7 7
994' (0.99h) AVG RI. 82.4 82.1 82.6 M.37

SI Mr- .4 .5 .7

45 ] =- AdB / I (994/477) AdB 7.40

K= 7.4/.319

iK - 23.21

4. 1 ..

-4 4. 4



APPENDIX 0

Empirical Propagation Coefficients

This appendix contains the empirical propagation coefficients indexed by
emission angles. The average propagation constant for each of the three

-~ static tests--hover-in-ground, flight idle and ground idle--is also
given. Data are presented for static operations conducted on tvo

4' different days over soft and hard surfaces 150 meters and 300 meters from
the helicopter.

*U.S. OYERINMIN'TPRINTING OWICL 1985 461 816 20512



TABLE 0.1

', ;.DATE: 8/27/84
DT:82/4 EMPIRICAL PROPAGATION CONSTANTS (K)

for soft sites (4H&6H)

EMISSION HIGE FLT. IDLE GND.IDLE
ANGLE K K K

0 18.33 21.33 12.67

45 37.67 35.67 33.00

90 31.33 22.33 39.33

135 36.00 23.67 21.00

180 42.33 30.33 23.67

225 36.00 32.67 21.00

270 37.00 16.00 NA

315 27.33 19.67 32.67
."

AVERAGE 33.25 25.21 26.19

TABLE 0.2

DATE: 8/29/84
EMPIRICAL PROPAGATION CONSTANTS (K)

for soft sites (4H&6H)

-, EMISSION HIGE FLT.IDLE GND.IDLE
ANGLE K K K

0 23.67 27.33 39.00

45 30.33 37.00 46.00

- 90 27.67 30.00 17.33

135 28.67 37.67 40.00

180 26.00 31.33 42.33

225 23.00 25.33 NA

270 28.67 22.67 16.00

315 30.00 35.67 25.33

AVERAGE 27.50 30.87 32.28



TABLE 0.3

! " DATE: 8/27/84
DATE 8/2/84 EMPIRICAL PROPAGATION CONSTANTS (K)

f or hard sites (1H&5H)

EMISSION HIGE nT.IDLE GND. IDLE

ANGLE K K K

0 38.00 40.00 31.67

45 38.33 32.00 26.67

-" 90 46.67 36.00 38.00

135 33.67 49.67 30.67

180 31.33 44.67 27.00

225 45.33 53.33 25.33

270 48.33 48.33 40.00

315 55.00 43.33 35.00

" AVERAGE 42.08 43.42 31.79

TABLE 0.4

DATE: 8/29/84
EMPIRICAL PROPAGATION CONSTANTS (K)

for hard sites (1H&5H)

EMISSION HIGE FLT.IDLE GND.IDLE
ANGLE K K K

0 11.00 31.00 24.33

45 36.33 34.67 NA

90 38.33 36.67 24.33

135 35.33 32.33 22.67

180 42.00 27.67 28.00

225 26.67 34.00 NA

270 36.00 36.33 35.33

315 27.00 26.67 31.67

"G -i AVERAGE 31.58 32.42 27.72
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